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AN APPROXIMATE ANALYSIS OF A FAMILY
OF DOUBLE LAYER GRIDS
SUMMARY
This thesis examines approximate methods of analysis 
based upon the replacement of planar "trussed members" by 
analogous prismatic I-beams in double layer diagonal grids.
The geometrical properties of the analogous I-beams are, in 
each.case, derived from those of the planar trussed members.
The results of an approximate analysis, in which the analogous 
I-beams are considered to have both flexural and shear r ig id ity ,  
but no torsional r ig id ity , are compared with those of an 
analysis in which the planar trussed members are considered 
to be constructed from an assembly of members, having axial 
r ig id ity  only.
In a l l , 216 grid structures are investigated and a detailed  
inspection of the principal forces and displacements is made, 
with a view to establishing the v a lid ity  of the approximate 
analysis. I t  is shown that the approximate analysis in most 
cases is reasonably accurate and that consideration of shear 
r ig id ity  consistently leads to an improvement in the results.
Chapter I defines the nature of the problems and purpose 
of the investigation. Chapter I I  contains a detailed 
description of both the rigorous and approximate analyses and 
also gives the bounds of the shear coefficient kc for the 
family of double layer grids examined. Chapters I I I  and IV 
describe the extent of the analytical investigation, together 
Wtth a b rie f description of the computer programme. The
conclusions are contained in Chapter V; results not essential 
to discursive matter are relegated to the Appendix.
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CHAPTER 1.
CHAPTER I
PRELIMINARIES
Introduction
The analysis of skeletal structures often involves 
numerical processes that are both complex and tedious.
I t  is partly because of this that approximate methods of 
analysis, which often simplify such problems, are widely used. 
Approximate methods of analysis fa ll  into d ifferen t categories, 
depending upon the assumptions th a t give rise to them. These 
assumptions may have to do with approximations in the numerical 
processes used for the solution or the way in which the 
structure is to be represented for the purpose of analysis, etc.
Many skeletal structures lend themselves to the idea that 
they can be regarded as assemblies of trussed substructures, 
e.g. braced domes, la ttic e  structures, space frameworks. Some 
methods of analysis are able to take advantage of the fact that 
the trussed substructures, or even the complete structure, may 
be replaced by structural forms that have the effec t of 
simplifying the solution to such problems. The determination 
of a suitable substitution for the members of a structure may 
come from in tu itiv e  ideas about the way in which the structure 
is thought to behave. Plate analogies of d ifferen t kinds 
employed for the approximate analysis of grids give expression 
to such ideas. Likewise, there are many other types of skeletal 
structure for which the adoption of somewhat sim ilar ideas leads 
to considerable simplifications in the analysis.
Typical Example of Double Layer Diagonal Grids with Warren type 
truss s u p e r m e m b e r s _________________________________
Figure 1.1/1
10.
Figure 1.1/1
One such class o f skeletal structure is the family of 
double layer grids, composed of planar trussed members.
The trussed members are often referred to as supermembers* 
and the ir behaviour, in some respects, is sim ilar to that of 
prismatic beams. Figure 1.2/1 gives some typical examples 
of planar trussed supermembers of this type, while Figure 1.1/1 
shows some grid structures composed of such members.
This thesis w ill be concerned with the analysis of a 
family of double layer grids that fa ll into the category of the 
structural systems referred to above. The analysis is carried 
out on the basis that the supermembers of the grids are 
replaced by analogous prismatic I-beams. This approach w ill be 
called the 1 approximate analysis ‘ since i t  w i l l ,  presumably, 
produce results that w ill approximate to those of a more 
rigorous analysis.
Analysis of Grid Structures
The analysis of grid structures h^s, until recent times, 
been a d if f ic u lt  process for which the use of various approxi­
mate methods has really  been the only possible solution.
Nowadays, however, the analysis of these structural systems has 
been successfully accomplished by the use of d ig ita l computers 
and matrix techniques. The la tte r  have proven to be particu larly  
useful in the formulation and execution of the analytical 
problems inherent in the structural analysis. Although the 
rigorous linear analysis of large and complex systems, such as 
grids, presents no real d iff ic u lt ie s , except in terms of problem 
d e fin ition , time and cost of execution, there is s t i l l  a place
*  A more detailed description of the supermembers used is 
given in Chapters I I  and I I I .
Warren truss
A.
1 2 3 4
iN-truss
B.
C.
D.
E.
Some typical Planar Truss Supermembers for  
  Double Layer Diagonal Grids
(4 bays only shown)
Figure 1.2/1
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for approximate methods. A number of reasons may be given.
The accuracy o f solution obtained from a rigorous analysis 
may not be warranted, since the in te llig e n t use of results 
from an approximate analysis could form the basis of a 
satisfactory solution.
The analysis of any structural system is usually based 
on one of two possible methods of formulation: stiffness
methods in which the nodal displacements of the structures 
are chosen to represent the set of unknowns, or f le x ib il i ty  
methods in which the indeterminate forces existing in the 
structures are chosen to represent the set of unknowns. The 
stiffness method of analysis was used by the author to obtain 
a solution to a ll the structures investigated. This method 
depends upon the formation of equations of equilibrium, which 
are written for each of the nodal positions, in terms of the 
unknown nodal displacements. Any set of a rb itra r ily  chosen 
values for the nodal displacements satisfies the conditions 
of compatibility but the set obtained from the solution of the 
system of equations above represents that which satisfies the 
conditions of equilibrium. The relations, between the end 
forces and displacements of the elements are then used in 
conjunction with the solved displacements to find the internal 
forces. One of the fundamental steps in the application of 
the stiffness method is the determination of the force displace 
ment relationships of the elements into which the structure has 
been divided, for the purpose of the analysis.
All the usual assumptions for the linear structural analys 
of the grids were made. In particular the main assumptions 
were as follows
(1) that the Engineering Bending Theory is valid ;
(2) that small deflection theory holds;
(3) that the materials are linearly  e lastic .
These assumptions are, of course, applicable to cases in 
which the grid structures are analysed on the basis that the 
supermembers are replaced by analogous I-beams.
I t  should be remembered that the use of the term 
'approximate analysis' for these cases could be somewhat 
fa llacious, since i t  is conceivable that the model chosen to 
replace the supermembers might produce solutions as precise 
as the 'rigorous analysis'.
Object and outline of present research Work
The object of the research programme was to investigate 
the va lid ity  of an approximate method of analysis of a family 
of grid structures and to determine whether this approach might 
form a satisfactory basis for design purposes. The family of 
grid structures under investigation was composed of supermembers 
commonly used in practice; altogether three categories of such 
supermembers were considered (see Chapter I I I ) .  In a l l ,  216 
varieties of grids were analysed, a ll of which have square 
boundaries and diagonal members. Variations in the four basic 
configurations, support, loading, span and type of supermember 
gave rise to a comprehensive range of structures for investigation
The approximate analysis required comparison with a further 
analysis, rigorous in that i t  reflects accurately a solution 
used to define the relative worth of the approximate analysis.
The rigorous analysis of the grid structures was carried out on 
the basis that the individual members o f the supermembers could 
be regarded as having only axial r ig id ity .
Historical Background
The approximate method of analysis which is based on 
replacing the supermembers by analogous prismatic I-beams 
has been widely used by engineers to obtain solutions to many 
types of trussed skeletal structures. The construction of 
such analogous I-beams has arisen from in tu itive  ideas about 
the s im ilarity  of the ir action to that of supermembers. I t  
has long been thought that flexural r ig id ity  of supermembers 
derives mainly from the contribution of the cord members and 
that the flanges of an analogous I-beam, i f  given the approp­
ria te  cord areas, might perform a sim ilar function. Likewise, 
Engineers have responded to a number of in tu itive  ideas about 
the construction and role of the web of I-beams. I t  has been 
thought that, since the bracing members of supermembers provide 
a type of shear resistance, then the shear r ig id ity  of the web 
of the I-beam would perhaps perform a sim ilar function, but 
obviously in a d ifferen t way.
Many d ifferen t constructions have been used for arriving  
at re liab le  shapes and sizes for analogous I-beams. Factors 
such as the inclination and area of the bracing members, area 
of the cord members, etc. have often played a part in helping 
to determine the structural properties of such members.
The exact constructions used for the analogous I-beams in 
this investigation are discussed in Chapter I I .  Consider 
relevant, sectional properties of a typical I-beam:-
Figure 1.3/1
!xx -  Ac r hi + Acz-hl
Often A . = A = A ,
Cl C2 c
I x x - » - Ach*
I f  a web has been constructed then there w ill be, presumably, 
a contribution to I .
AA
*xx = Ac i *^ 1 + Ac2 * h2 + i * ( hi + h 2 ) + t . l h x + h2 ).e
12
or i f  A = A ci cz
then I xx = \  Ac.h2 + t .h 3
Where h = hi  + h2 - height of analogous I-beam, 
t  = is thickness of web.
xx signifies position of centroidal axis.
AC1,AC2 are the respective areas of the flanges of
the analogous I-beams.' No particular shape 
is necessarily adopted for the flanges. Their 
second moment of area about th e ir own individual 
centroidal axis is taken as being negligable.
The evaluation of the various structural properties of an 
I-beam is a re la tive ly  simple matter. For example, the 
expressions giving the stiffness matrices of such members are 
obviously those of any linear e lastic  prismatic member [3] .
The determination of the stiffness matrices for supermembers 
is a somewhat more tedious process. The advantages that
follow from the re lative sim plicity in the determination of 
the structural properties of the I-beams is obviously valid
1 7 .
The B.G.A.C. A i r c r a f t  Hangar Heathrow A i r p o r t  
Figure 1.4/1
18.
only i f  the results from such solutions are suitable accurate.
The B.O.A.C. A ircra ft Hanger at London's Heathrow Airport 
was analysed by making use of analogous I-beams 01], Photo­
graphs (Figure 1 .4 /1) show clearly the use of Warren-type 
planar supermembers, incorporated in the double layer diagonal 
grid for the roof of the hanger. In this particular case, 
the supermembers were replaced by I-beams for which the second 
moment of area of the sections was simply taken as that due to 
the flanges. There have been many papers on the approximate 
analysis of trussed structures, in which portions or complete 
trussed sections are replaced by simplifying continuium.
F.S. West in his thesis on the efficiency of double layer 
diagonal grids C2] ,  resorts to the simple approximation for the 
cross-sectional properties of supermembers by considering the 
effects of the cord members only.
Although the construction for the I-beams in the approximate 
analysis has not yet been fu lly  explained (see Chapter I I )  a 
number of features concerning the properties of the I-beams w i l l  
be mentioned here. The analogous I-beams used for the approxi­
mate analysis of the grid structures have, in the past, often 
had th e ir behaviour governed by consideration of flexural 
r ig id ity  only. The second moment of area of such sections have, 
furthermore, generally been taken as that due to the flanges 
alone. I t  is proposed in this work to consider a flexural 
r ig id ity  for the I-beams that takes into account not only the 
e ffec t of the flanges but also that of the web. Furthermore, 
the I-bcams w ill be considered to have shear r ig id ity . The 
inclusion of shear r ig id ity  for the I-beams is ,  as far as the 
author is aware, the f i r s t  time that such effects have been taken 
into account in analyses of this type. In consequence of the 
Inclusion of shear r ig id ity  for the I-beams, a further objective
of the investigation was study of the effects of these 
parameters upon the approximate analysis. This was 
achieved by le ttin g  the analogous I-beams in it ia l ly  have 
in fin ite  shear r ig id ity  and final ly a shear r ig id ity  in 
accordance with the normal theory for such members. The 
results arising from these analyses were, in each case, 
compared to those of the rigorous analysis. The inclusion 
of shear r ig id ity  consistently resulted in closer conformity 
with the rigorous analysis.
Since the torsional r ig id ity  of an I-beam is known to be 
very small [5]no allowance for this w ill be made for the analo­
gous I-beam in the approximate analysis. .
Basic Notation
The standard stiffness method of structural analysis is 
used either as a means for analysis or as a background for 
discussion. Essentially, the notation used by Livesley in 
his'book "Matrix Methods of Structural Analysis" is adhered 
to in this thesis. Since the stiffness method of analysis 
is well documented a detailed description of the process w ill 
not be-necessary here. For the purpose of an introduction to 
the nomenclature some of the more important equations are 
quoted here.
Consider a linear elastic skeletal structure under a system 
of loading at its  jo in ts . A typical member of that structure 
w ill have its  force displacement relationship defined as follows
nodal location, i < j  
member end force vectors 
nodal displacement vectors
Both the member force and displacement vectors are expressed 
in terms of a convenient local co-ordinate system.
The fundamental force displacement relationships are 
given by:
Pi = K ll.d . + K12. d . . . . . . . __________   1.5.1
• J
Pj = K2l.d. + K 2 2 .d .............   1.5 .2
1 \J
> *
where K ll , K12, K22 are the stiffness matrices for the members 
in local co-ordinates.
Some additional important relationships used in the 
investigation are also quoted:-
Kll = H.K22.H7.  ...........  1 .5 .3
K12 = -H.K22 .......... ...................  1.5.4
K21 = -K22.H1  ...................  1.5 .5
where H is called the Equilibrium  matrix1 of the member.
E . f f l
Pi , Pj
d. d.
1 ’ J
Figure 1.5/1
Expressed in global co-ordinates the force and displacement
vectors can be written as -
PJ =  ••••«...................... 1-5-6
d. f  = T.d. . . . ......................... . ...............  1.5.7
* -  prime, in global co-ordinates.
T - the transformation matrix, by which vectors re la tive  to
a local co-ordinate system, are transformed to the global 
system.
I t  can also be shown that:-
K ll7 = T .K ll.T 7 = T.H.K22.HT.TT  1.5 .8
KI27 = T.K12.TT = T.K22.HT.TT ............1.5.9
The conditions of equilibrium at a typical node i require 
th at:-
Y Pi7 = wr ........ ............ i.5.io
where w / is the vector of applied loads at node i .
Equations sim ilar to 1.5.8 and 9 are written for a ll the 
nodes of the structure giving rise to :-
. K.d = w ...... .........................................  1.5.11
here K is the stiffness matrix of the structure
d -  the displacement vector containing a ll the 
nodal displacements.
w - the external load vector.
The system of equations represented by the relationship  
1,5,11 may be solyed to find the nodal displacements. A
knowledge of the nodal displacements and member stiffnesses 
gives rise to the member forces.
In the case of single layer grids the vectors associated 
with the member forces and displacements are of dimension 3 and 
matrices of order 3 x 3. The following figures show the 
particular member co-ordinate system, member force and displace­
ment vectors and the stiffness matrix used by the author for 
the analysis of the double layer diagonal grids.
Typical analogous prismatic I-beam 
Figure 1.5/2
I t  follows that the member force and displacements vectors
are:-
P i =
In a sim ilar fashion
P j  =
S1 d i = " dl"
T2 2
3
i
3
S1 d j = V
T2 2
M3 3
_ _ j ~  _
The typical member stiffness matric K22 10 for the analogues 
I-beams, in which the shear r ig id ity  of such a member is 
reflected in the use of a shear coefficient kQ is : -
K22 - 12 .E .I
(l+2.k0 )L;
0
6 .E .I
(l+2 .k0)L:
6 .E . I .
(l+2.k0 )L:
(1+0.5 k j  4 .E .I 
(l+2 .k0) ‘ L
Where kQ the shear coefficient and is given by:
6.oc.E.I.
6.A.L.
Figure 1.5/3
Sl i ’ Sl j shear forces at ends i and j
T2 i , T 2j torques at ends i and j
moments at ends i and j
d11 ’ d1j deflections at ends i and j
®2i * ®2j torsional displacements at ends i and j
e3 i ’ ®3j rotations at ends i and j
E, G elastic  moduli
L length of member
A cross-sectional area of member
I second moment of area of member.
a Timoshenko shear constant, for I-beamstaken as A/A w
\ cross-section area of web of I-beam
ko shear coefficient (given by ■ * )G.A^L .
Table of Nomenclature Used for Basic 
Notation
Table 1.5/1
2 5 .
CHAPTER H.
CHAPTER I I
RIGOROUS AND APPROXIMATE ANALYSES 
Introduction
In this chapter a detailed description is given of the 
rigorous and approximate analyses of the grid structures, 
together with explanations of several specific issues.
Since the standard stiffness method was used for the 
analyses of the structures, the formation of the individual 
member stiffness matrices was required. This implied that 
a knowledge of the force displacement relationships for the 
members of the structures would be needed. In essence, the 
real difference between the approximate and rigorous analyses 
was concerned with the force displacement relationships adopted 
for.the members in each type of analysis. Construction of the 
member stiffness matrices was a relatively'sim ple matter once 
the force displacement relationship had been determined, since 
the stiffness coefficients of the matrices were simply the 
force resultants which arose from appropriate unit displacements 
of the member.
The Rigorous Analysis
In the rigorous analysis of the double layer diagonal 
grids, the members of the grid structures were considered as 
planar supermembers*. For the purpose of this analysis, the
*  For the purpose o f this investigation, a planar supermember 
is a planar trussed structure, with a regular bay configuration 
of anything between 1 to N bays, whose members are made from 
steel and are welded at the ir ends.
26 .
individual members of the supermembers were considered to 
have axial r ig id ity  only. In support of the la t te r  state­
ment i t  is known that, for the class of planar supermembers 
used for the investigation, the stresses in such members, 
under load, are affected very l i t t l e  by consideration of 
th e ir bending and shear r ig id itie s . Hence, i t  was assumed 
that the magnitude of the forces in the members of the 
supermembers could be based on an analysis in which the 
a^ial r ig id itie s  only of the members were considered. These 
assumptions w i l l ,  however, lead to an over-estimation in the 
displacements associated with the supermembers. This is so 
because, quite c learly , these structures are less s t i f f  than 
the case in which a ll the appropriate r ig id itie s  of the members 
are taken into account. Consideration of axial r ig id ity  only 
was equivalent to regarding the supermembers as being an 
assembly of members pinpointed at the ir nodal positions. In . 
this way, the supermembers were analysed for the purpose of
determining a suitable force displacement relationship.
2,2.1 Determination of the member stiffness matrix K22 for the
supermembers  ______________________ ___
The rigorous analysis of the double layer diagonal grids 
depended upon determination of a suitable member stiffness  
matrix K22 for the supermembers. From the standard re la tion­
ships given by 1.5.8 e tc ., the remaining member stiffness  
matrices, K l l , K12, can be calculated. The generation of 
these matrices required a knowledge of an appropriate 
equilibrium matrix H which, in this case, was of order 3 x 3  
in size and was in the following form [3 ] ,
H -  [T 0 0
0 1 0
L 0 1_
where L was the length of the supermember.
27 .
The evaluation of an appropriate member stiffness matrix 
K22, depended upon the generation of a suitable member 
f le x ib il i ty  matrix and its  subsequent inversion, since, by 
the standard re la tionsh ip ,^ ]
Since the supermembers were assumed to be various assemblies 
of pinjointed members, a number of assumptions pertaining to 
the derivation of an appropriate f le x ib i l i ty  matrix were 
necessary. The f le x ib il i ty  coefficients are, by d e fin ition , 
the displacements that result from a set of unit forces.
The selection of an appropriate load and subsequent displacement 
vector, from which the f le x ib il i ty  coefficients could be 
generated, was accomplished in the following way:-
From the three classes of supermembers considered for the 
purpose of this investigation, consider, for example, super­
member type A . (For a description and explanation of the 
three classes of supermembers investigated, consult Chapter I I I ) .
K22 = F 1 2 .2.1
h
i L
2N + 3
2N + 2
J
*  -  mid member position 
4 * -  node number 4, etc.
Ap •? truss supermember type A with N - bays 
. Typical supermember type An
Figure 2 .2 .l / l
The determination of the necessary f le x ib il i ty  
coefficients for the matrix F, depended upon the displacement 
vectors resulting from appropriate sets of unit loads, 
placed at end J of the supermember. The member end J 
displacements are characterised by the movements of the mid­
position between the nodal locations (2N + 2) and (2N + 3). 
Since, for the purposes of computer analysis, both loads and 
deflections are considered at node points only, substitute 
loads and deflections were required to produce an equivalent 
displacement at this position. The f le x ib il i ty  matrix F was 
2 x 2  in size, corresponding to the shear and bending degrees 
of freedom. A torsional movement, normally considered for 
members of a grid, was disregarded since, as has been 
mentioned before, the torsional r ig id ity  of the class of 
supermembers considered is very small.
The f le x ib il i ty  coefficients f . .* for the supermembers* J
were determined in the following manner:-
f-jl =■ a unit load distributed equally between nodal positions 
(2N + 2) and (2N + 3), i .e. a podnt load of 0.5 in the 
vertical direction at the two nodal locations.
The f le x ib il i ty  coefficient w ill be given by:- 
= 1 { 5 (2N + 3) + 5 (2N + 2) }   2.2.1
Where
*(2N + 3) etc. is nodal deflection in the vertical direction  
at position (2N + 3) etc.
xL
*  f ^  -  displacement in j  direction due to unit force in 
thi direction.
f £2 " a unit moment applied midway between nodal
locations (2N+ 2) and (2N + 3) can be 
sa tis facto rily  represented by a couple, 
consisting of equal and opposite forces of 
a t the nodal positions.
The f le x ib il i ty  coefficient w ill be given by:-
f 22 = \  {  S (2N + 3 ) ~  S(2N + 2) |   ...................  2 .2 .2
where
£
(2N + 3) etc.appropriate nodal deflections in horizontal 
directions at (2N + 3) etc.
The determination of the f le x ib il i ty  coefficient f ^  
follows in a somewhat sim ilar fashion and since F is symmetrical
f 12 = f 21'
Similar processes for the derivation of member f le x ib i l i ty  
matrices for truss supermembers Bn and Cp were adopted, hence
2.2 .3
Inversion of'F  yields the stiffness coefficients required 
for the member stiffness matrix K22. Since this matrix has 
been defined as 3 x 3 in size, which is necessary to make i t  
conform fo r use in the construction of the global stiffness  
matrix of the structure, i t  implied the following relationships
_1  ]_______
We know F = „
( f l T f 22“f l2 )
22 -f,
- f 12
21
11
..2 .2 ,4
11
21
12
22
Therefore, coefficients of member stiffness matrix K22 are:-
K 22 =
kl l  0 k13
0 0 0
0 kk31 33
Where k 22n
( f i r f 2 2 )
because K22 is symmetrical.
- f ,
kl 3 = k31
‘33
21
( f i r f 22"f 12 ^
f l l
2.2.5
2 .2 . 6
2.2 .7
2 .2.8
( f i r f 22"f l2 }
k22 = 0, i .e .  zero torsional stiffness.
In every case, the production of.the f le x ib il i ty  
coefficients necessitated the use of information concerning 
the sectional and e lastic  properties of the supermembers.
A fu ll description of the determination of the relevant areas 
for the cords and bracings of the supermembers for each double 
layer grid analysis is given in Chapter I I I .  In a ll cases, 
Youngs modulus for steel was taken as 207. 10^ KN/mm .
Approximate Analysis
The approximate analysis depended upon the construction 
of analogous I-beams, whose sectional properties were a function
of the sectional and volumetrical properties of the cords and 
bracing members of the planar supermembers. The I-beams were 
constructed on the basis of two fundamental assumptions:-
1. that the cord areas of the supermembers simulate the role 
of the flanges of the analogous prismatic I-beams and, 
hence, can represent th.em;
2. that the web size of the analogous prismatic I-beams w ill 
be a function of the volumes of the bracings of the super­
member. In particu lar, the thickness of the web, t ,  w ill 
be given by the volume of the bracings of the supermember, 
divided by the area of the supermember.
. _ volume bracings of supermember
area of supermember
Both assumptions are essentially in tu itiv e . The f i r s t  is 
well known and has been frequently presumed to be rapid and 
accurate approximation for the sectional properties of planar 
trussed structures.
The second assumption arises from the idea that perhaps i t  
is not unreasonable to think of the bracing members of the 
supermembers as behaving in a manner sim ilar to that of the web 
of the analogous I-beam. The web of the I-beam has an analogous 
role to that of the bracings of the supermember. The web provides 
a shear force resistance, whereas the bracings provide a s im ilar 
resistance, but of course in a d ifferent way. This resistance is 
provided by the resolved components of the axial forces existing  
in the bracings.
In the construction of the web, the end bracing members of 
the supermembers were omitted. The web was formed en tire ly
from the summed volume of a ll the remaining bracing members.
I t  was thought that the end bracing members do not really  play 
a part in the structural role of the supermembers but become, 
as i t  were, simply vertical members at the joints in the grid 
structures; (see also section 4 .2 ).
The use of the assumptions, previously outlined, enabled 
the construction of analogous prismatic I-beams. From th is , 
the evaluation of appropriate stiffness matrices simply implied 
the use of the standard expressions given for such members, see 
Figure 1 .5 /3 .
. An important aspect of the approach adopted for the 
approximate analysis of the grid structures is that the assump­
tions concerning the construction of the analogous I-beam should 
be as simple as possible. I f  i t  can be shown that the 
approximate analysis produces useful results, with re la tive ly  
simple assumptions, then there w ill be a strong case for its  
adoption by practicing engineers since the need for complex 
constructions or processes should be eliminated.
For the three supermembers forming the subject of the 
analytical investigation, the following prismatic analogous 
I-beam sections result. The three supermember classes, A^, Bn, 
Cn, are given in Chapter I I I , Figure 3 .2 .4 /1 .
For supermembers An see Figure 2 .2 .1 /1 :-
Volume bracings = 2.N.Ab | ( L/ 2 N)2+ h2}   ^ . . . .  2.3.1
Ab -  area of bracing member of supermember.
Elevational area of truss = h.L
Therefore, thickness of web for supermembers A^, and are
respectively -
_ 2>N>Ab f  ,L ,2 - h2 1 * ,
X  " “h'.r “ ( ^2Nj + n /  . . . . . . . .  i.i.c
\  -  T T T  { ( l > 2 + h 2 }  + ..............  2 -3' 3
and v  ‘ ^  { ¥  + h2} * + ••••••••2-3-4
Hence, using the two fundamental assumptions (1) and (2 ), 
i t  is now possible to construct the analogous I-beams.
For supermember A^:-
h x 2.N.A,
A, = area of cord member for truss 
(An) supermember AN.
Cross section of Analogous I-beam derived from supermember A^ , 
Figure 2.3/1
Cross sectional properties can thus be defined, by using 
the common approximation for an I-section.
Similar expressions follow for BN and C,
TU + 1,2 I ' V  ------- 2 -3-6
2 o'! ^ 2
I
I
2.3 .8
Generally, the contribution of the second moment of area 
due to the web is re la tive ly  small compared with that due to the 
flanges of the analogous I-beam. •
With the construction of the analogous prismatic I-beams 
i t  is possible to use re la tive ly  simple expressions for the 
stiffness of such members. See Figure 1 .5 /3 .
The expression seen in Figure 1.5/3 has the row and column 
corresponding to the torsional stiffness coefficients set to 
zero. Since the analogous I-beams like  the supermembers are 
considered to have negligible torsional rigidity.
The stiffness matrices for the I-beams include the use of 
a shear coefficient kQ given by:-
.The use of such a coefficient comes d irec tly  from the 
assumption that the I-beams have shear as well as bending 
r ig id ity . The evaluation of a suitable web area may simply 
be given by the following expressions:-
35 .
S , )
\ bn )
A
W(CN)
The member stiffness matrix K22 for a prismatic beam, in 
which the effect of bending strain energy only is taken into 
account, is given by the standard expression [3]. Figure 1.5 /3  
gives a member stiffness matrix K22, which is sim ilar to the 
expressions in [3], except that the shear coefficient kQ is used 
to modify the individual terms. This arises because the 
effects of shear strain energy, as well as bending strain energy, 
are used to generate the necessary terms fo r K22.
In Chapter I I I  of this thesis, i t  is shown how the member 
stiffness matrices that result from the foregoing decisions are 
used for the analysis of the grid structures.
The approximate analysis of the grids consisted of essentially  
two analyses which were:-
1. Analytical investigation, in which the planar supermembers 
of the grids were replaced by analogous prismatic I-beams, 
having shear as well as flexural r ig id ity . In this case 
ko> ° .
2. Analytical investigation, in which the planar supermembers 
of the grids were replaced by analogous prismatic I-beams,
.fo r  which the I-beams were considered to have in f in ite  shear 
r ig id ity , i .e .  the effects of shear strain energy were 
negligible and consequently disregarded. In this case
kO = °-
T  ' Ab { -(2N} 2 + h Z)
{ ( ^ ) 2 + h2 }  + ( ^ ) . A b   2 .3 .
2.N.A. (  , L
V I ' 1
. . . . . . . . . . . . .  2.3.10
11
) 2 + h2 |  + CN-1)./^   2.3. 12
Determination of the upper and lower bounds of the shear 
coefficient k ■o
The shear coefficient k for the prismatic analogous I-beams 
is given by the relationship:-
The various supermembers of the double layer diagonal grids 
give rise to analogous prismatic I-beams for which the ratio  E/G 
is given by:-
where v  - Poisson's Ratio.
The values of v and E/G for mild steel can be taken as 0.30
Hence, the value of kQ w ill be proportional to the second moment 
of area and inversely proportional to the product of the area of 
the web and the square of the length of the analogous beam.
Using the expression for the second moment of area of an I-section  
we have:-
E/G = 2(1+V) 2.4.2
and 2.61, respectively [6 ]. From these assumptions kQ may be 
rewritten as:-
ko = 15-7. ( I /A ^ L 2) 2.4.3
2.4.4
The determination of the thickness of the web of the 
analogous I-beam depends upon the assumption that i t  w ill be some 
function o f the volume of the bracings of the supermembers. The
area o f the web was taken as follows:-
thickness of web ( t )  = °l >ac in g s  of supermembers’
V '  area of supermember
Therefore, Aw = thickness of web depth of supermember
Therefore A -  vo^ume bracings of supermember
* w " C
The volume of the bracings of the supermember are a 
function of the length and area of the bracings. For a 
given span depth ra tio , the volume o f the bracings of a 
supermember can be expressed as follows:-
Volume bracings = C.L.Ab . . ...................   2.4.5
where
C - a constant dependent on the configuration of the 
supermember
Ab - area of bracing member
Therefore, Aw = C.Ab.   2.4 .6
Substituting the expression for I ,  the second moment of 
area, and Aw, the area of the web for the analogous I-beam, 
into the expression for kQ, we obtain
k0 = 15'7-(r} ' ( 2 7 0 . + t? } ^ . . . . . . . . . . . . . .  2 .4 .7
A lower lim it of zero may be taken for kQ, corresponding 
to structures of in fin ite  shearing r ig id ity .
*  See Section 2.3
2.4.1 Upper Limit for kQ
An estimation for an upper lim it for kQ may be established 
in the following manner. A span depth ratio  of approximately 
1 : 1 can be regarded as a very low ratio  for most supermembers 
of double layer grid structures. Obtaining the largest possible 
value of kQ w ill depend upon selecting an analogous I-beam, 
consistent with a practical structure, with the smallest 
possible span depth ratio  and web thickness. This type of 
member is lik e ly  to have a re la tive ly  low value of shear 
r ig id ity  and i t  may be that its  structural behaviour is 
characterised by shear-type movements rather than those due to 
bending.
Letting the span depth ratio  (L/h) be 1 : 1 then kQ reduces
C represents the total length of the bracing members of a 
supermember, divided by the length of th e ‘supermember. To obtain 
the smallest value of C i t  is necessary to select the supermember 
which has the minimum total length of bracings. Truss
configuration represents such a case:-
tq
k.o 2 .4 .8
Supermember B
L
h
Figure 2.4.171
A Volume bracings, h , .
\<  = -Area Truss  ------  = K 4 U - Ab
Therefore
C = 1.414
The maximum value of A^A^ w ill depend upon the forces 
that exist in the cords and bracings of the supermembers within 
the diagonal grids. The areas of the cord and bracing members 
w ill depend upon a knowledge of the maximum bending moments and 
shear forces that occur in the grid under particular loading 
and boundary conditions. Suppose Fc and are the cord and 
bracing forces, respectively, which occur in a particular 
supermember, then, since we consider only the axial r ig id itie s  
of the members
' ' F„ A
if = if
Thus, a knowledge of the forces only is su ffic ien t to 
determine the ratio  of the cord to bracing areas.
The maximum shear and bending forces, from which Fc and Fb 
could be evaluated, were obtained from 'A Collection of Solved 
Diagonal Grids' [ 7] .  In each case the loading and boundary 
conditions were exactly the same as those used for the rigorous 
and approximate analyses. The support and loading conditions 
were as follows
Support Conditions
1, Fully restrained along the boundaries of the structure.
2, All jo ints on the boundary lin e , restricted from translation, 
but free to rotate in any direction.
3. Four corner joints only, restricted from translation but 
able to rotate freely.
Loading Conditions
1. A point load was placed at the centre of the diagonal 
grid.
2. A uniformly distributed load was placed so as to cover 
a ll of the grid.
The magnitude of the forces was determined on the basis of 
the maximum bending moment or shear forces occurring anywhere 
on the grid. For the range of supermembers, loading and 
boundary conditions considered, the-maximum value for A^A^ was 
found to be approximately 1.22. This corresponded to the case 
of grtd type 1, with supermember type B .^ The value of kQ 
which results, for the analogous prismatic I-beam, by use of 
expression 2.48 was 8.12.
Summarizing the results of the discussion, the values of 
the shear constant kQ for the range of analogous prismatic 
I-beams considered was approximately within the following lim its
0 < k < 8 * °
The cases shown in Table 2.4/1 probably represent the most 
extreme yalues for the ratio  of the member forces for the 
particular supermembers used.
Table 2.4/1
Super­
member
Loading
CaseGrid Type I Case
4.24L 0.93
0.544.24L
pt. 0.724.24L
4.24L 0.72
4.24L 0.95
4.24L 1 .22
pt. 0.848.48L
0.748.48L
8.48L 0.96
1.028.48L
8.48L
0.968.48L
Quarter segment of grids 1 and 4 shown only.
1 -  span of grid.
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CHAPTER m.
CHAPTER I I I
ANALYTICAL INVESTIGATION
3.1 Introduction
In this chapter a description is given of the extent of 
the analytical investigation. The objective of the investi­
gation was to produce a comprehensive range of results from 
an approximate and rigorous analysis of a family of grid 
structures, such that re liab le  conclusions could be drawn as 
to the v a lid ity  and accuracy of the approximate analysis for 
those structures.
The family of grids investigated a ll had square boundaries 
wtth diagonal members describing angles of 45° with the 
boundaries of the structures. Although the number of basic 
square configurations considered was small the subsequent 
investigation covered an extensive range of structural variations 
to the grids. The variations included changes in support and 
loading conditions as well as d ifferen t span depth ratios and 
supermember types. The effect of the selections was to produce 
a comprehensive, yet necessarily restricted , family of grid  
structures, A description of the grid structures and th e ir  
variations follow.
3.2 Extent o f Analytical Investigation
Figure 3.1/1 shows the four basic configurations used. 
Rectangular boundaries for the diagonal grids were discarded
4 3 .
1s =
1.
s = 4 s =
3. 4.
The Four Basic Grid Configurations used for the investigation  
Figure 3.1/1
Lb’ Ld -  length of.boundary and diagonal members
-  layout density, defined as number of intermediate 
nodal positions on grid boundary
-  span of grid
since they would have greatly increased the number of 
differen t possibilities open to investigation.
By observation:-
Lb = + 1>
Ld =
The layout density, s, was decided upon the basis that 
the configurations chosen represented structures which were 
considered to be within a practical range. The members of 
the grids were arranged such that they a ll described angles 
of 45° with the boundaries of the structures.
Boundary conditions for grids
Three boundary conditions were dealt with
(1) The double layer diagonal grids were fu lly  fixed along the 
boundaries of the structure.
(2) The double layer diagonal grids had a ll their jo in ts , on 
the boundary lines, restricted from translation, but were 
free to rotate in any direction.
(3) The double layer diagonal grids had the ir four corner jo ints  
only, restricted from translation, but were able to rotate 
free ly .
The support conditions chosen were considered as being 
commonly used, although i t  was appreciated that none of the 
boundary conditions could ever be fu lly  realised in practice, 
since they require perfect constraints and complete freedom at 
th e ir releases. A large number of practical grids w i l l ,  however, 
have boundary conditions that approximate well to those above.
3.2.1
3.2.2
45 .
The imposition of the boundary conditions to the double layer 
diagonal grids preserved, in a ll cases, the symmetrical nature 
of the structures.
Loading conditions for grids
For a ll the cases investigated, two d ifferent loading 
conditions were used:-
(1) Single point load applied at the centre of grid.
(2) Uniformly distributed load applied over the entire grid.
The point load in each case was applied to the centre 
jo in t of the grid , normal to the plane of the grid. The 
magnitude of the point load was fixed at 10 Newtons. A 
series of simple design procedures was followed to enable a ll  
the grids analysed to support this load, see section 3 .2 .5 .
In the case of the uniformly distributed load of intensity  
(unit force per unit area), an equivalent nodal load vector was 
constructed on the basis of a distribution to a ll the nodes of 
the total load on the structure. This was accomplished in the 
following simple way. An approximate.assumption enabled the 
rapid calculation of an equivalent uniformly distributed load, 
qe, for the individual members of the grid. This was achieved 
by a redistribution of load from the surface o f the grid 
structure to a distribution along the length of the members of 
the grid . The appropriate nodal load vector was then evaluated 
on the basis of a distribution of the UDLs on individual members 
to the nodes. The equivalent UDLs on individual members were 
determined by dividing the total load on the grid from UDL q by 
the total length of the internal diagonal members of the grid .
Thfls?*'
4 6 .
2Total load on grid = q.1o    3.2.2
Total length of internal
members of grid = ri.l /^ (s  + 1) .......   3 .2 .3
where:-
n = number of internal members in grid 
2= 4.(1 + S) in the cases of grids 1, 2, 3 and 4.
Therefore, equivalent member uniformly distributed load q
q ■= (s + ^) -  g»Tq o ? a
qe n .f"  " 7TV^.(s  + 1) • • • • • •  3.2 .4
The nodal load vector, which was 3 x 1 in size , corres­
ponding to the shear, torsional and bending components of the 
load and was constructed in the following way.
For a typical internal member of a double layer diagonal 
grid :-
qe . . i  . H1
. t
3 I -  
/
\  y ^ - ( s + u ---------- f  / /
w2
Figure 3.2/1
W3
Equivalent nodal shear force W-j = 
ne o
7T “/? .(s  + 1)    3.2.5
Equivalent nodal torsional force W2 = 0.
Equivalent nodal bending force -
% /  v  V  326
I . ^r  j  |  j  I • • • • • • • • • • •  J « u « 0
4 7 .
From the above relations the nodal load vector can be 
written as:-
=
8.(s + 1 )2 > 1
0 W2
^ o 3 
48. JT.(s + I ) 3 W3
— * -
The value of the uniformly distributed load q was fixed  
3 2at 10 N/m representing an intensity of loading approaching 
moderate roof loading conditions from C.P.3.
2.3 Span/depth ratios for grids
The span depth ratio  forarange of double layer diagonal 
grids, to cover most practical structures * was investigated and 
a value of 10:1 was regarded as forming a lower lim it for such 
structures whereas a value of 50:1 was considered as being a 
reasonable upper lim it . Subsequently three d ifferen t span depth 
ratios were considered - 10:1, 25:1 and 50:1; use of more ratios  
would have greatly increased the number of cases for investigation.
2.4 Selection of supermembers for grids
.There were many available selections; the final decision 
was based upon a number of commonly used trussed frames suitably  
different in configuration. Three basic configurations were
4 8 .
chosen, the number again being restricted to avoid too many 
investigatory cases. The length of the supermembers is 
shown to be a function of the layout density, s, and the 
span 1Q of the diagonal grids. In particu lar, boundary 
supermembers are found to be 1 /  (s + 1 )  in length while the 
internal diagonal supermembers are 1 /  /2V(s + 1) in length.
As the span depth ratio  could assume up to three values, see 
section 3 .2 .3 , this necessarily implied that there would be, 
in each case, unique lengths for the boundary and diagonal 
members.
The three basic truss configurational types were as shown 
in Figure 3 .2 .4 /1 .
The depth of the grid structures, and supermembers used, 
was a rb ita r ily  fixed at one metre, implying that the spans for 
the grid structures would.be 10, 25 and 50 metres respectively. 
Fina lly , the panel proportions of the supermembers were investi­
gated and ratios in the region of 1:1 were considered as being 
w ell-tr ie d  and reasonably practical shapes. Thus, fo r each grid 
investigated i t  was possible, given the grid type, span depth 
ratio  and supermember configuration, to determine the number of 
panels each supermember would have, bearing in mind that the 
panel proportions for the supermembers should be as near to 1:1 
as possible.
The selection of an appropriate panel size ratio  of about 1:1 
for a ll the supermembers was carried out for a ll the diagonal 
members of the grids. Since the ratio  of the lengths of the 
boundary to the diagonal members of the double layer grids was 
72:1 this implied that the boundary members could not have the 
same panel size ratio  as the diagonal members. I t  was decided 
in every case, to maintain the same number of panels for both
Lb = V ( s + D
Ld = 1Q/  J2. (s  + 1)
h = -supermember height
N = number of bays in supermember
Figure 3.2.4/1
50.
the diagonal and boundary members of the grids. In 
consequence, this gave rise to panel proportions for the 
boundary to diagonal members of approximately J l : 1 
respectively.
The following supermembers were chosen for the range of 
double layer diagonal grids investigated
Grid
Type Truss supermember used
1 A2 *A6*A12 B2’ B6*B12 C2*C6*C12
2 ^2*^4’ 9^ B2,B4 ,B9 C2’ C4’ C9
3 A1 ?A3,A7 B1jB3’ B7 C1’ C3,C7
4 A1*A3*A6 B1 ,B3,B6 C1,C3’ C6
- etc. Supermember type A having N panels.
Table 3.2.4/1
Determination of suitable areas for the cords and bracings of 
the supermember_______________________   .
A constant basis of design was used to determine the sizes 
of the areas of the cords and bracings of the supermembers. The 
design method was approximate and simple, since the objective of 
the exercise was to obtain a range of areas for the various 
members of the grids which would represent typical examples of 
what might be practical solutions.
From 'A Collection of Solved Diagonal Grids' [ 7] ,  the 
magnitude and distribution of the bending and shear forces for 
a comprehensive range of grids under a variety of loading 
conditions, including the grid structures examined in the 
investigation, are given. Accordingly the largest leading 
bending moment and shear force were abstracted from [7] , and 
used for the design of the. cord and bracing members of the 
supermembers. This procedure was repeated for a ll of the 216 
grid structures being the subject of the investigation.
' The cord and bracing areas for the supermembers were 
designed in the following way:- ‘ *
Typical supermember A^  Ac -  area cord member
Aj^  = area bracing member
Figure 3.2.5/1
Maximum bending moment = M. as from [7] .
Force in cord member = F.
Couple developed by cords in supermembers = F.h.
Therefore, F.h. = M    3 .2 .8
However, F = Ac*p  ......................   3.2.9
9
where p is the design stress at 115 N/mm .
MTherefore, Ac =    3.2.10
M w ill be a function of either the point load Q, or the 
uniformly distributed load q, and the span of the grid 1 .
Fn(Q.l ) F n (q . l)
Therefore, Ac = — r—   or — , -  -  .......... 3.2.11h.p. h.p.
h, the height of the supermember, was set a t 1 metre.
The area of the bracing members were again calculated on 
a simple design basis. This time, however, the vertical 
component of the force in the bracing member was considered 
as taking a ll the applied shear force,. , .
Therefore, F.Cos© = S' . . . . . _____   3.2.12
S’ = maximum shear force as from [7].
0 = angle that the bracing members make with the horizontal
cord members.
F = Ajj.p     3.2.13
S'
Therefore, b^ = "p.Cose   3.2.14
Also S1 Fn CQ) ° r  Fn-(q.l )■ depending on application of 
point or uniformly distributed loading.
Therefore,
In each case, the designs were carried out for a centrally- 
placed point load of 10  ^ Newtons and a UDL of 10  ^ N/m^  
corresponding to those loads used for both the rigorous and 
approximate analyses of the grids.
A special mention should be made of the supermember 
classification C .^ In this case, the shear force was 
considered as being equally distributed between the two bracing 
• members. Although not s tr ic tly  correct, on an analytical basis, 
ju s tifica tio n  for the assumption lies in the principle th at, in 
the construction of the web of the analogous I-beam, one would 
expect a thickness twice that of the web, resulting from super­
member type B .^ The web thickness of the analogous I-beam is 
directly  proportional to the bracing member area or areas.
Tables 3 .2 .5 /1 , 2, 3 and 4 give a complete record of a ll 
the areas for the cord and bracing members of the supermembers 
of the double layer grid , types 1 ,2  3 and 4.
* *
Description of the Extent of the Analytical Investigation
The following flow chart 3.3/1 shows the extent of the 
analytical investigation. I t  clearly indicates how the 648 
analytical cases were generated. A suite of computer programmes 
was developed to execute a ll the analyses, these programmes are 
described very b rie fly  in Chapter IV. The programmes required 
a number of fundamental decisions regarding selection of the 
grid type, supermember classification , span depth ra tio , etc. 
before a particular analysis could be carried out.
Selection of a grid type, either 1, 2, 3 or 4 refers to
the classification given in section 3.2. The span depth 
ratios of 10, 25 and 50 are detailed in section 3 .2 .3 , while 
selection of the supermembers type A^, or is explained 
in section 3.2 .4 . The support and loading cases are 
explained in sections 3.2.1 and 3.2.2 respectively with 
regard to the selection of the analytical cases; case 1 
refers to the rigorous analysis, in which the supermembers 
are treated as planar assemblies of pin-connected members. 
Analysis cases 2 and 3 refer to the approximate investigations 
in which the supermembers are replaced by analogous prismatic 
I-beams. The output of the results was in a special form 
detailed in Chapter IV and given in the Appendix.
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CHAPTER IV.
CHAPTER IV
THE COMPUTER PROGRAMME 
Introduction
A suite of computer programmes, written in Algol 60 was 
developed for the analysis of the grids. The programmes were 
tested and run on the I.C .L . 1902A and 1905F machines at the 
Polytechnic of Central London and the University of Surrey, 
respectively.
The basis of the suite of computer programmes was a 
generalised programme, capable of the linear analysis of a 
wtde number of skeletal structures, see [8]. The generalised 
programme was used in a variety of ways to solve the d ifferen t 
structural problems associated with the analytical investigation. 
Essentially the analysis of the grids broke down into three 
fundamental steps:-
* • *
(1) determination of the stiffness matrices for the individual 
supermembers of the grid structures for the rigorous 
analysis;
(2) execution of the rigorous analysis of the grid structures 
by making use of the derived member stiffness matrices;
(3) the investigation was then concluded by carrying out an 
approximate analysis of the grids in which the stiffness  
matrices of the analogous prismatic I-beams were evaluated 
using the expressions given in Figure 1.5 /3.
The flow chart 4.171 gives a b rie f overall perspective of
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the complete analytical investigation. In selecting a grid 
structure fo r analysis decisions were necessary regarding 
span depth ra tio , support and loading conditions and type 
of supermember used.
The analysis of the supermembers, by the stiffness method, 
gave r is e , in each case, to the member end nodal displacements. 
An appropriate member f le x ib i l i ty  matrix F was then generated 
for each supermember by using the evaluated member end nodal 
displacements (see Chapter I I ) .  Since each grid structure 
contained only two uniquely d ifferen t lengths of supermember, 
i .e .  boundary and diagonal members, the investigation was 
sim plified considerably. Inversion of the f le x ib i l i ty  matrix 
F in each case gave rise to a member stiffness matrix K22, 
which was used with an equilibrium matrix H, f i r s t  to derive 
the necessary additional member stiffness matrices K ll , K12, 
and then to carry out the rigorous analysis of the grid. The 
approximate analysis of the grid structure then followed by 
making use of the standard expressions given in Figure 1.5 /3  
for the stiffness matrices of the analogous I-beams. The 
generation of the stiffness matrices for the supermembers in the 
rigorous analysis always proved to be a comparatively lengthy 
process.
A number of features used by the programmes concerning the 
re l ia b il i ty  and exactness of the final results are discussed 
here.
Modifications to the Overall Stiffness Matrices
• Typical supermember type
The production of a member stiffness matrix K22 for super­
members necessitated their being supported in a way that . 
gaye rise to a cantilever type action of the member (see 
Figure 4 .2 /1 ). Constraint of the member was provided by 
restric ting  the vertical and horizontal movements of the 
jo ints at end i of the member. The conditions of restra in t 
imposed upon the structures were reflected in the computer 
analysis by deletions of the appropriate rows and columns in 
the oyerall stiffness matrix of the supermember corresponding 
to the restrained degrees of freedom of the structure. I t  is 
noticed that the restra in t conditions applied at end i of the 
supermember w ill imply that the member connecting the joints  
at that point w ill play no part in the structural behaviour 
of the supermember. I t  might be remembered that in the 
construction of the web of the analogous I-beam, the contribution 
9f the end members of the supermember were ignored. Not only 
was i t  thought that these members would properly constitute a 
part of the jo in t of the grid structure, but here i t  is seen 
that the evaluation of a member stiffness matrix K22 for the 
supermember ignores the effect of the end members of the 
supermember. , | Plane of Symmetry
Plane of 
Symmetry
-**; s ignifies application of restraining moment
Qrid Type 3(Plan)
Figure 4.2/2
Figure 4.2 /2 shows a typical layout of one of the double 
layer diagonal grids (Grid No. 3). The computer analysis 
was carried out for three d ifferent support conditions, 
see 3.2 .1 . The overall stiffness matrices generated by the 
computer programmes had to be modified to take into account 
the implementation of these support conditions. This again 
necessitated the deletion of the rows and columns of the 
overall stiffness matrix, corresponding to those degrees of 
freedom constrained by the boundary supports.
All the grid structures had symmetrical layouts. With 
the implementation of the various loading conditions to the 
grid structures the symmetrical nature of the loaded structures 
was maintained. The computer analysis was considerably 
sim plified by making use of the existing conditions of symmetry 
in particu lar, one quarter of the fu ll structure was analysed 
each time*.
For example, in the case of grid type 3 this implied the 
use of 20 joints and 31 members, as opposed to 61 jo ints and 
120 members for the analysis of the fu ll structure. The 
analysis was accomplished, in each case, by the implementation 
of suitable constraint conditions at the location of a ll the 
cut members of the quarter-structure. The maintenance of 
compatibility at a ll the cut positions necessitated suitable  
modifications to the overall stiffness matrix. Again, this 
was accomplished by the deletion of the appropriate rows and 
columns, corresponding to those degrees of freedom for which 
there would be no relative movement with the adjoining portion 
of the structure.
*  In fact one-eighth of the fu ll structure may be taken, but 
this requires the use of non-conformable joints to be taken 
into account in the stiffness analysis of the structures.
Solution of k.d = w
The programme required the storage of only the h a lf band 
of the overall stiffness matrix. The ha lf band was operated 
on by Choleski [9] decomposition and back substitution
procedures for a solution to the sets of equilibrium
equations k.d = w. Careful selection of the node number 
distribution on the structures ensured that the ha lf band 
had a re la tive ly  small width. Since the h a lf band width 
CH.B.W.) can be shown to be given by:-
H.B.W. = (Max (node i -  node j )  +1). (N .D .F.)
Where N.D.F. -  number of degrees of freedom at node.
i ,  j  -  node numbers at ends i and j  of member,
i <J.
B riefly the equation solving routine is as follows:-
A set of equilibrium equations given by:-
k.d -  w. where, k -  the overall stiffness matrix
d - the displacement solution vector
w -  the vector of applied loads.
Then i t  can be shown for a positive defin ite matrix such as 
k th a t:-
k . ® UT.U where U is an upper triangular matrix
le ttin g  U.d -  Y r a storage vector
then U .^Y -  s©iye for Y>
hence solve for d.
s  '
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4 . 4 O utp u t o f  In fo r m a t io n  from Programme
The computer programmes output a variety of information 
concerning the magnitude and distribution of the forces and 
displacements for the rigorous and approximate analyses of 
the grids. Some of the more important information concerned 
with the leading forces and displacements is to be found in 
the tables in the Appendix. A description of the information 
contained in the tables is given in the following sections,
4.5.1 and 4 .5 .2 .
4.5 Description of the Analytical Results
The results in the Appendix consist of four major sections; 
each section is concerned with the complete analysis of one of 
the four fundamental grids. Heading each section is a 
complete description, including a diagram showing the node and 
member number d istribution. Each section is divided into three 
subsections, each being concerned with the results of the 
analyses of the grid when there is a change in the type of 
supermember being used, i .e .  e ither A^, or C .^
Furthermore, each subsection is again divided into three parts, 
the f i r s t  being concerned with the displacement results; the 
second and th ird parts are concerned with the force results.
4,5.1 Displacement Results
These were output in tabular form. Under the t i t l e  
'Table for the F irs t Three Maximum Deflections for Grid 1, 2, 3, 
4 with Truss Elements A^, B ,^ C '^ see tables in the Appendix 
which have the following format. Column 1 gives the support 
case, e ither 1, 2 or 3, see section 3.2. Column 2 gives the 
loading cases 1 and 2, corresponding to the central point and
6 7 .
uniformly distributed cases. Column 3 indicates the 
particular supermember configurations being used by both the 
boundary and diagonal members, see section 3.2 .4. . Column 4 
gives the analysis cases under investigation. Case 1 refers 
to the rigorous analysis in which the double layer diagonal 
grids are considered as complex assemblies of planar pin­
pointed supermembers. Cases 2 and 3 refer to the approximate 
analysts, in which the analogous prismatic I-beams are 
considered to haye shear r ig id ity , and then in fin ite  shear 
r ig id ity  respectively. Columns 5 and 6 record the values
of the shear coefficient k . I t  w ill be noticed that, foro
analysis case 2 there is a d ifferent value recorded for kQ 
for the boundary members as compared to the diagonal members 
of the grid. The reason for this difference is that, 
although both members have the same supermember configuration, 
they have, of course, d ifferent lengths. Column 7 records 
the nodal positions of the f i r s t  three maximum vertical 
deflections. A diagram of the particular grid structure, 
with the nodal number locations indicated, heads each section 
of the results. F inally , column 8 gives the f i r s t  three 
leading displacements for the rigorous analysis, expressed in 
metres, followed by the three leading displacements for the 
approximate analysis expressed in percentages of the corresponding 
rigorous analysis. The entries for the approximate analysis 
consisted of two sets of results, the f i r s t  of these was for 
analysis case 2, in which the analogous I-beams were considered 
to have shear r ig id ity , while for the analysis case 3, the 
analogous I-beams were considered to have in fin ite  shear r ig id ity .
In the tables of results, the rigorous analysis has been 
referred to as 'the exact analysis'.
Force R esu lts
The format of the tables for the principal forces is 
exactly the same as for the f i r s t  six columns of the tables 
for the displacements. There are two sets of results for 
forces produced for every grid structure analysed. The 
f i r s t  set records the f i r s t  three maximum shear and bending 
forces for the rigorous and approximate analyses, irrespective  
of where these principal forces occurred on the grid. The 
second set of results records the f i r s t  three shear and 
bending forces and the ir positions for the rigorous analysis. 
These results were compared with the forces produced at the 
same locations by the approximate analysis. In a sim ilar way, 
as for the displacements, the force, results for the approximate 
analysis were expressed as a percentage of the corresponding 
results for the rigorous analysis. Observations of the tables 
w ill show that the f i r s t  set of results are recorded under the 
t i t le  'Table for the F irs t Three Maximum Shear and Bending 
Forces for Grid 1 /2 /3 /4  with Truss Elements A^, B^, C^1; while 
the second set of force results are recorded under the t i t l e  
‘Table for Variation of F irs t Three Bending and Shearing Forces 
for grid 1/2 /3 /4  for Exact,k0> 0, kQ = 0 Analysis for Truss 
Elements B^, C^1. For both tables columns 7 and 9 record 
the member number positions on the grid, while columns 8 and 10 
record the forces in Newtons and Newton metres, respectively, 
or the percentage of the rigorous analysis force results. I t  
might be noticed that no particular member end for the forces 
has been given, since this information in the context o f the 
investigation is not really important.
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CHAPTER V .
CHAPTER V
CONCLUSIONS
Introduction
As a prelude a number of factors, which have influenced 
the investigation, w ill be referred to as a background for the 
subsequent discussion.
The approximate method of analysis investigated in this 
thesis has arisen from in tu itive  ideas about the way in which 
supermembers are thought to behave. Since there exists no 
rigorous derivation of the constructions for the analogous 
I-beam, a comprehensive examination of a family of grid 
structures was used to show the va lid ity  of the approach.
The inclusion of shear r ig id ity  represents a new feature 
in a commonly used approximate technique. The construction 
used for the web came purely from a notional concept and 
represents only one of a number of possibilities that could have 
been employed. I t  might, for instance, have been reasonable to 
have included a contribution from the volume of the cord members 
of the supermember, or to have reflected in some way the angle 
of inclination of the bracing members, in determining the 
structural properties of the analogous I-beams. The attraction  
of the actual construction used for the I-beams is that i t  is 
simple and rapid. I t  has been shown that the use of analogous 
I-beams for the approximate analysis of the double layer grids 
is , in most cases, a satisfactory technique and that the 
inclusion of shear r ig id ity  based on the constructions used fo r  
the I-beams improves the results.
The rigorous analysis used for the investigation was 
dependent upon the fact that the secondary stresses, due to 
the members of the supermembers having shear and bending 
r ig id it ie s , could be safely ignored. The design process for 
the grid structures (see 3 .2 .5 ), was kept as simple as possible, 
requiring only the determination of the cord and bracing areas 
of the supermembers. This was the consequence of attributing  
only axial r ig id ity  to the members of the supermembers. From 
these simplifying assumptions the large number of grids 
required for the investigation were designed with greater ease.
The resulting structures were considered to be typical examples 
of those arising in practice.
The results recorded in the Appendix show, fo r every grid 
structure investigated, three d ifferen t sets of tables.
Tables headed 'Table for the F irst Three Maximum Deflections . 
for Grid 1 /2 /3 /4 , with Truss Elements A^/B^/C^' refers to the 
variations of the f i r s t  three principal vertical displacements, 
the nodal rotations being ignored because of th e ir lesser 
practical importance. The f i r s t  leading vertical displacement 
always occurred at the central nodal position, while the second 
and third were at positions near the central node. The tables 
headed 'Table for the F irs t Three Maximum Shear and Bending Forces 
for Grid 1 /2 /3 /4  with Truss Elements A^/B^/C^' were used mainly 
fo r the purpose of determining whether the results of the 
approximate analysis could be used for design purposes; the 
results recorded referred to the f i r s t  three maximum bending and 
shear forces, irrespective of where they occurred on the grid 
structures. A comparison between the rigorous and approximate 
analyses were on occasions between forces that were not necessarily 
located at the same position on the grid structure. This was 
the result of a situation in which a principal force on the grid
structure could occupy d ifferen t positions for the rigorous 
and approximate analyses. I t  should be remembered that, 
normally, the major criterion used in the design of grid 
structures is related to the magnitudes of the maximum 
forces rather than th e ir positions. Practical consideration 
usually make i t  desirable for a ll the grid members to have 
the same dimensions, although i t  is obvious that a ll the 
members of the structures would not carry the same stresses. 
With the tables headed 'Table for Variation of F irs t Three 
Bending and Shear Forces for Grid 1/2 /3 /4  for Exact kQ > 0, 
kQ = 0  Analyses for Truss Elements A^/B^/C^', the principal 
bending and shearing forces for the approximate analysis were 
compared with those of the rigorous analysis.
Variations in the Magnitude of the Forces in the Grid 
Structures for the Rigorous A n a l y s i s ________
For the rigorous analysis the principal bending and shear 
forces showed negligible change in both magnitude and d istribu­
tion with respect to changes in supermember type. The 
implication of these results is that the forces in the grids 
appeared to remain re la tive ly  insensitive to changes in the 
configuration, and area of the bracing members o f the super­
members. From Tables 3 .2 .1 /2 /3 /4 , i t  can be seen that the 
cord areas for the supermembers in these cases remained the 
same.
These results are reassuring since, i f  the differences 
in the forces had been large, then the argument for the use 
of an analogous I-beam for the proposed approximate method of 
analysis vould have had no firm basis. This is especially
true in the case of supermembers with re la tive ly  large span
■ f -  ■ .
depth ratios. With these structures, the analogous I-beams 
are lik e ly  to have low values of kQ indicating that the ir  
behaviour is mainly governed by flexure. In other words, 
i f  the changes in configuration or area of the bracings had 
significantly  affected the forces, then i t  is unlikely that 
the approximate analysis would have been capable of predicting 
the actual behaviour of the structures.
For structures having supermembers of re la tive ly  low span 
depth ra tio , the shear coefficient k- w ill have a comparatively 
high value, indicating that its  possible effect on the results 
could be more significant than for structures with larger 
values of span depth ratio  for its  supermembers. I t  is 
clearly seen from Figure 1.5 /3 in which the use of kQ is made 
to modify the member stiffness matrix. This situation is 
borne out by inspection of the results. In 'a ll cases, 
comparison of the approximate analysis in which a value has 
been taken for the shear coefficient kQ and the corresponding 
rigorous analysis is always better than a value of zero has 
been taken for the shear coefficient kQ and the parallel 
rigorous analysis. What is particularly important is that 
this effect is more pronounced fo r the grid structures with 
re la tive ly  small span depth ratios for the ir supermembers.
Conclusions related to Forces
The forces are of particular importance since they act 
as the fundamental design c rite ria  for most grid structures. 
Deflections are rarely found to be c ritic a l on such structures, 
once the design requirements for forces have been satis fied .
Examination of the shear force results for the approximate 
analyses, in which shear r ig id ity  has been taken into account,
shows that there is rarely a case in which the difference 
between these results and the results of a comparative 
rigorous analysis are greater than - 10%. Generally, the 
difference does not exceed - 5%. However, i f  we consider 
the results of the approximate analysis, in which the 
.analogous I-beams were considered to have in fin ite  r ig id ity ,
i .e .  kQ = 0 ,  then the worst differences in the results can 
escalate to - 60%, most results, however, being considerably 
better. These differences were confined to the cases in 
which the grid structures had re la tive ly  small span depth 
ratios for th e ir supermembers. The tables of forces show 
how, with an increase in span depth ratio  for the grid 
structure, the results improve. This is what one would 
expect, since i t  is recognised that these structures w ill be 
characterised by the flexural behaviour of the supermembers.
An examination of the bending moments in the approximate 
analysis yields a situation sim ilar to that associated with 
the shear forces. The approximate analysis, in which shear 
r ig id ity  was included in the properties of the analogous I-beams 
gave results which, in none of th e '2161cases investigated, 
varied more than - 10% from the comparative rigorous analysis. 
However, the approximate analysis, in which the shear r ig id ity  
of the analogous I-beam was taken as in f in ite , produced 
differences of the order - 20%. Again, these particular 
differences were restricted to structures of shorter span depth 
ra tio . A reason has been given for the magnitude of these la s t  
differences. Another may be put forward on the basis th a t, for, 
the structures with re la tive ly  short span depth ratios for th e ir  
analogous I-beams, the assumptions associated with the fundamental 
derivations of the stiffness properties of such members may well 
be in va lid , since the engineering bending theory is unlikely to 
bold any more. ^
Thus, we have a situation that w ill be repeated for a ll 
the results and that is , consideration of shear r ig id ity  
improves the accuracy of the results. The accuracy of the 
results, however, also tends to improve with increase in 
the span depth ra tio , although of course with these results, 
the inclusion of shear r ig id ity  in the approximate analysis 
is less c r i t ic a l .
The results also show that when the approximate analysis 
(taking shear r ig id ity  into account) overestimates the forces, 
both bending and shear forces are less than those produced by 
the corresponding analysis in which shear r ig id ity  has been 
taken as in f in ite . The same situation also applies when the 
approximate analyses underestimates the forces only, in this 
case, of course, the analysis in which shear r ig id ity  has been 
assumed for the analogous I-beams w ill make a better 
approximation to the results of the comparative rigorous 
analysis.
I t  has been noticed that comparisons of the maximum shear 
and bending forces for the approximate analysis with those 
obtained for the rigorous analysis consistently give rather 
better results than sim ilar comparisons associated with the 
second and third maximum forces. The results also show that 
generally the approximate analysis gives more accurate 
solutions for bending moments than shear forces.
Conclusions related to Displacements
Since the rigorous analysis has been considered to make a 
better approximation to the magnitude of the forces rather than 
to the displacements in the grid structures, discussion of the
re lative  worth of the approximate analysis, regarding 
displacements, is inconclusive. However, observation of 
the displacement results does show that sim ilar re lation­
ships held for the displacements as held for the forces, 
although the order of difference between the rigorous and 
approximate analytical results for the displacements was, 
generally, much larger than those associated with the 
forces.
Again, i t  is seen that, when the approximate analysis 
considers shear as well as flexural r ig id ity  for the analogous 
I-beams, the results are much improved over the approximate 
analysis in which flexure only is taken into consideration.
Also, i t  is seen that, with the increase in span depth ratio  
fo r the supermembers, the results improve.
Summary o f Conclusions
The major conclusion that can be drawn from the investi­
gation is that the proposed approximate method may confidently 
be used for the analysis of s tructures sim ilar to those 
considered in this thesis, and this is especially so when 
shear r ig id ity  is also taken into account.
A further factor also needs to be stressed. This is that 
there is a general improvement in the results, with an increase 
in the span depth ratio  of the supermembers. The grid 
structures with very low span depth ratios for th e ir super- 
members, ( i .e .  s.d, ratio  of 1:1 or thereabouts) represent 
somewhat unusual arrangements, which are rarely seen in practice 
and, i t  was these structures which gave the least re liab le  
results. Taking the case of the structures whose supermembers
76.
had re la tive ly  high span depth ratios and whose properties 
were assessed on the basis of inclusion of a shear r ig id ity  
for them, then the results were never more than - 5% a d r if t  
from the rigorous analysis. Lastly, i t  can also be said 
that the additional e ffo rt required to evaluate the shear 
coefficient kQ and include i t  in the calculations was very 
l i t t l e  and in no way detracted from the use of the 
approximate analysis.
Future Research
The idea of the replacement of trussed elements in large 
structures could be extended to cover other configurations 
besides the grid fam ilies. For example, large dome structures 
constructed from various arrangements of planar trussed 
members, may well be susceptible to analysis by sim ilar methods 
I t  should be possible to test other constructions for analogous 
elements. These elements would assume a ll the r ig id itie s  that 
go together in governing the behaviour of the members of the 
Structure. I t  is conceivable that torsional r ig id ity , for 
example, may be important in the analysis of grids and this  
r ig id ity  would be reflected in the construction of a suitable  
analogous element.
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APPENDIX
Analytical results for grid type No.l with supermembers 
A2, A6, A12. B2, B6, B12. C2 , C6 , C12.
M L  .
20
Grid Type 1
Plan
(quarter span shown only)
Support Cases
1. Completely fixed a ll around the boundary.
2, A ll jo ints on boundary line are restricted from
translation but are free to rotate in any direction.
3. The four corner joints only are restricted from
translation but are able to rotate free ly .
•» _ *
Loading Cases
1. . Vertical point load at centre of grid.
2. Uniformly distributed load over entire grid.
Analysis Cases
1. Rigorous analysis with members of grid comprised of 
supermembers of given configurations.
2. .Approximate analysis with members of grid assumed to
be analogous prismatic I-beams, having a shear r ig id ity .  
' 3. Approximate analysis with members of grid assumed to be
analogous prismatic I-beams, without shear effects.
Truss Elements
B»
Units
N = 2, 6, 12
N = Number of bays
1. All deflections in metres or percentages of deflection  
fo r rigorous analysis.
2. All shear forces in Newtons or percentage of shear 
forces for rigorous analysis.
3. All bending moments in Newton metres or percentages 
of bending moment for rigorous analysis.
Note: For the purpose of the record, the rigorous analysis
has been referred to as 'the exact analysis' on a ll
y ; •
the tables for the deflections and forces.
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Analytical results for grid type No.2 with supermembers 
A2, .A4, A9 .... B2, B49 B9 . C2, C4, C9 .
Grid Type 2 
Plan
(quarter span shown only)
Support Cases
1. Completely fixed a ll around the boundary.
2. All jo ints on boundary line are restricted from
translation but are free to rotate in any direction.
3. The four corner joints only are restricted from
translation but are able to rotate free ly .
* . *
Loading Cases
1. Vertical point load at centre of grid.
2. Uniformly distributed load over entire grid.
Analysis Cases
1. Rigorous analysis with members of grid comprised o f  
supermembers of given configurations.
2. Approximate analysis with members of grid assumed to
be analogous prismatic I-beams, having a shear r ig id ity .
3. Approximate analysis with members of grid assumed to be 
analogous prismatic I-beams, without shear effects.
.19
<15
Truss Elements
N = 2 ,  4, 9
N = Number of bays
Units
1. A ll deflections in metres or percentages of deflection  
fo r rigorous analysis.
2. A ll shear forces in Newtons or percentage of shear 
forces for rigorous analysis.
3. A ll bending moments in Newton metres or percentages 
o f bending moment for rigorous analysis.
Note; For the purpose of the record, the rigorous analysis
has been referred to as ‘ the exact analysis’ on a ll
the tables for the deflections and forces.
TA
BL
E.
-P
OR
 
Th
e 
f
z
r
ST 
Th
r
e
e 
U
a
X
im
x
u
M,
 0
EF
LE
C
t
IO
N
s 
f
o
r
. G
RI
B 
2 
W
j
Th
 
T
ru
ss
 
el
em
en
t 
CO
NF
IG
UR
AT
IO
N 
A
2,
A re: 1O 00m. u. •“*
or O CO
0 CO>
UJ »* 23
IU 0 Ih O «c
0 < 03 w sr
3 1- tU K c
»- 2 : >  O
M Ui u; 1-
23u •» -J (J
1303X Uu <c
<C UJ <c tu X
s: a . : r  0 UJ
oooin
T- O O
vO <t 
C  M  (VI
M<00 
ro in \ .  
c  r j  co
o  o  in 
(K 'O M
o  o o * - c o r u « o r u o o o o o o o  ■ c o M i n w i - o w ^ c K V M a )  o  o  o  m  u> N-
o o o w > c « c s M O o o o i n c o o > \ « f i n o o o w i n i n » - v \ o o o i n ' i f O  
in  in m  (V M M  N N N t n ,£ 'A  co ca c c n n n - in  in m
u. IU i n 03
0 UJ •« XT UJ
03 i -  o  ca
2 nr 03 M z:
O H UJ H 3
*—« >  0 Z
t— ►- UJ
*-«in » —I ULI
COoc x  u- 0
0 »*•C UJ 0
0 . u Z O
r t o w n o i M K j o i M  w o w i o o w M o n i n o M M  o « r n o ( \ i  M O ( \ i i n o ( \ i
■'I vl“
3  • O' • c O : O "C . o '; O ’ »n ! i c : 0 cC0 0 ■ *~ : O ;• O '.. 1— ' O ; O ; KI , 0 0 !>(3 0 KJ ©• ; '■ O ' : in C ■ ! Cl: ; ru 1 0 0 CO’ • : • « * m ; . » : . m - 1 ■» • ; 1 m m . mV. c !; «“ ' ; O •. ; C ' C .. O ; C i ® :■■; 0 O ■ C
1 -O
I O'
OC ! • O
S  1 SO  , O
' » ::J •  
0  : H O
I m - 
;■ ** :
• in
' <v •
' CO
,i ] * :
r r i: 1 1 i - •:
 ^ • jy!
|i;i fM
■M i. c 
j j i  N
IO:-j j- « -
!'! : i::' :| ' ■ i l  N
S:- ; !• . i ! "ij
O ! O 1
o
•I a I
O !
ooo
I
>i
00usfO 
! •o
oc
o
oc
o
3 0
<
»a-
m
Ui
3-
UJ
<c to
z c
0
N m ru
■ 1-
z  ■ :
CO UI
Ui SL- ru :■ ru ru i ! .sr
-  JU • - ;
03 «J 
I— IU
tC ; < ; < ! , <
S t;
«r
i 1:! :
•U' ■' 1 O' O '
<
i ■ I !
i *>• ;
! < ’ I
ru
<
ru
<
'i i'
a  UJ 
C  1/3
or . . 
3
Q. UJ 
Cu CO=3 C 
I A V .
■ 'I
CC 0(0 
u. U. *-h
ir o  to 
o  co >  
UJ •• 2S 
W O  1 - 0  <  
( C m 2  
n  K  IU H  <  
W 2 >  U 
►h UJ LU 
Z  t> J O
c tc x  u. <:
C  111 <C Ui X  
}■ o. r; q  tu
u- tu 10 a
o  UJ » 2  w
a  » - o  c
Z  VC tc •-* 
O  UJ 1- o
►nr > 0 2  
H  LU
w  w  M _l UJ 
(O D C X U .D  
O h <  W O  
C U. J  c
O V* rv
N- At N. 
CO tv LA
O W M
r\i co ru 
t - m  o
in in jo 
O f U »
rv r -  O
Dv in « O O O O l A K ( > » r t 0 N N « r > r « V 4 O O O n ( M 4 n r
i •  •  ' » ft •  » •  ' •  f t : ft ft •  » ft f t ' •  ft » a *  ft ft •  •
x> fv  cn  o  o  o  oo s - o K i n > i o o o i n i n < i ( M O N o o o N M i n c M >  
jo  i o  m  n  «  oc co oc n  n  tv . i n  'O  >o k i u
u>
CO 
s» o. ft ft
rv o  
in
w  U  -
ok in  in <r oo«>ift ft fto  o  o
CO
ro in
CO CC
• o o t v r o o r v m o r v j o  o  tv jo o  rv jo o c v i o o t v i o o r v i o  o r v i o o  rv jo o  rv k> o  rv
o
o
o
u
M
JO
o
o
o
0.1 IV © ©  : : O. '■ o o • • v>.
» vr ; CU i 1; O * r". o o .. (—o  ; •* ■" O  I : o  : JO 1' o ", © in
- *' ’ ' •  j - ft • •i ft 1' . ft ■ •
o  , !' O  j - o :”:0 ; O  y o V'-.c
O. ; 
I
1 ; i
CO
M !
UI |- ■ 
>-
—* UJ
<  u> 
z  «r
<c O
p 2 p ;. 
P n p j
i °  P:P;I
■>#
CV
in
o
c
o
O . P':«- . ©■. i'v o fu i- O ©  : ’ in .
O  i , ro !"■' ! C  ; V' © o> ' © ;• O ’ Cv
o  ' * *  i' ' ° !:i D  !.: O O i °  ;V CO» 1 •  r i ." ■ . - ■ '' ft ft ' ft
O t \ . p  I’i; ©  ;; I ° tV O  ’• I , °  :V:.
JO
!’■ ;i ii-. j j:p!1 l ;:
I !; .1 Ii!' ! | I i
CV I . KJ : «~
i ' i I i . i l i  •I j*i!
rv
......
■;i ' ro
CO IL ’ 
UJ z :  
D  JLI 
QC —« 
I— IU
il:-!
■C
i j  i I: : i ■
K
<  .'v:Vi c
a.
c
rv
V <
rv 
' <
ru
VC <
c
c
C l U I i 
<  UJ
-J O
ru ru ■I i:jv] !i; ii ii:.. ■ 'tv ! i^j <V;| ||. .(V J.. ,;| CV:
a. ui
n. in zz <
03 O
|i:;| !
IM
. 1.1 pi'*-1- 
i i. . i..
rv rv
r
cv
!,
— OC
. o t o
u . u . •—
cc o (A
o tn >
U I •ft z _ J
IU 13 H - O « r
a < OC z
H - IU  K- «r.
»— 2 >  o
ftft LU u t
z U •ft —I u
o t r X  Li­ « t
c t u t e  u j X
t : Cu sr. o t u
U .  U i in o r
o LL) • •  2 : U j
OC I -  o CC
2 X On ft-. 2T
o L—U i I — 23
ft-* 2> O 2
t - K U i
*-• t o •ft —J UJ
W  f t  x  U . Q
O *—i <  Ui O
a UL E O z
KI CK Ot 
ru m  n .
O  « -  UJ
U  I-N >
1V>J O
<m ro ru
U  00 
O t O M  
CS <U NO
« “  i v  ' . i - M  7 "
■ ru.'O oo |
K) «“  0>
« N ( u n M r - O O a O N i A N O O O N f t M ^ M >  O  * > O k (0  K l N U U n M N O
ft ' ft ft ft • •  ft ft ft. ft » f t 'f t '. f t 'f t . f t lf t 'f t  •  ft' ft b ft' ft ft : •  ft ft •  •  'ft •
s . i n N . o o o N - o o o i n o o o o ^ f m M f t - o o o o o s f s i - i n ’O ' O m o o o o o o  o S - K  oo o .o. oo 02 co  ui u> u> m in axooo N N tv o. cn t>
ij
i :'
> 0 O ( \ l K ) O < M K » O N P 0 O ( \ i m O N W O ( \ ) f 0 O ( \ i m O ( \ i m o < \ l « O ( M K ) O ( M M O ( \ )
ii! . M'ii
r> o  : o  : ■ in  . ::i: O o 1 M O : o  ; KI /  O  7 j- O ru
3 3  • o  ■ m  i !■' O o V;i (K o '■ o » ' tn I. O ■I' O '. - 3  .
CO i O . o  ■ ii' cv :;.;.j O ; o w- " O . o ut o  ; ■ ! O CU
J • ' ft • •  J1 ii •  .! ft. ' •- m '■ft i 1 ■ ft ft ‘
e : O  ; ■ °  j n o  I :-.!i - c : O ' i'i'i !.
; o : O  ; o ■•j; c  , "'i :• O  
■ : ■ ■
o  !
o ■ ;i i.i I il ! ,i i 1 ' l; ji' .
• il
''■'’■I' i'ij: i'ii- ' M r j.:., . ' ;
x  ; j. / j 1 ; ' : 1 *j- :■ l| !  ^ " i • ’. : ' ■;!.'■ ' . '
_i • - ■! » i -* ' ’ j i ' •! ;• 1
c ;i ' . . i jii| i;,; ;i: i -'ii 1 , •': 1: ;• i:'i ' -I pjl'.' L:i ” M.i ’z : 'M ii j!; 1 ii1'! !'ii! j:'1! l|ri' •Pi!. h-.-i. i , :l -i • • i i • i
O '
ts 1 ' i-i -Hfil
!pi;: i i; 1 jl;! I':;:! iiiHi IM
■j.:!
•j'iii ■i.ih' P i Pi- H;|[ !' ! ri;i P  ;7|c O . oi : i - co ;' ii| o :i' ; '0 Mi'll o t '! o o i | UJ ii’ ii p  ; ■ o
! o  . : c  >i j- < i i :■! o : :; O %-■ r O ! a  ■! cv ivi P ' i . j:: o
*=» ji.ji- j °  ;; O' ■! i m  ;■;i! ° - i o iliij Oft'ij "■ p  ■ O  i ' N i'iii O.-l j.; c> ‘ w' * :■!: •ll: 1 ft r’1' ' ft.; ■ ft •* ! I:;'-:; '• 1 • -
E ' j ; 1 o : ii ■p i;i!j
ii'i’O iii'i o ;i||. 0 .1  . j;:! O  i ii:.P f c j ' . ° ! ■
a  : j.''
r,;i! •:j;: ■
!iii 1
'!;;i :0 - P i  : ii!'!' i': .! W!
P i  i j ' j ■ jM‘i ■ i.i- -j - -
x  ■; ii ij : • '1 : -i
,'i j ; ij
h -  >
to ■; • ii ' i "I:! :: ! i:;:i * ■ ■ i i i! -  ’ ;.•• ; '■ n i . -i -
!•■' I '::i ii:' j ■K ;; i W* i ;:.r ii j . I ; 'i
cn ' i; ..1 !!!) ! ’ iiii.M I'.i'i 'i ii ' i i; ! it Mji - i ■ 17 '1
>■ K> ' «- :j j;!; ru ' M:!j ’i1; ru-1. Ki ::; i: • w j ■ j IfJ j ij * — ..: ru .—M UJ : ':' || 'i i’ ! ' • '
H I,-' i';: 'j ’ -  i
: ; : !’ , -M i ; ! , i
c  in i ;l b'l i;- I
livi j;:"!
z  c Tij ■jj j; i j-i i : '1 . "1 7 !c  u j ''j i'lOi ! ;•' • • ' ■ '1 I :j !•. 1 - ij ij r '' ‘ '
• ;I i . " • :i ii- 1 ‘ V:: ?!■■!. .jii 1 • •! j: *
1/1 UJ .1 ■ -.i j ;'j 1' i iji ii. i j j': '!■
!'• ■ " J
UI Z  : ■J- O- ; CK : r'| 04 ii
CU ' N  ’ 0 ru 'U -X * ; ■ jit 'M r  ^  • ;i O' !P CK i '3  XI 1 '■ !:ii ; I'! - ii.:: jiiji i,0! Mil! ! ;j t r J1 1 .
ac - i <C : . c  1 i’\  C ' : .c-i! *« is.n 0 <C '.tij 7 C  '1 b ':! <  :l ij i '< ji ! ' C.lj ; '
H* IU ," 1 !-• • ;i i ! I . 0. ;i '!
■' 1! 'ii.j rj::! ' llii.i h ' i | : ii i'i fl::,
i'-:7 -• ! ; 
•'I 'i
21 UJ
cc m o «: —■ u
PU f\» 7: 1 ! M rut cu
ii-'T M l  ,'/'j
IjM P :  iM.!
ru
»-
oco
a .  u i 
c. m 
z> c  
m o
j. 'CU i. \\ ru ;;; CU ;■ ■ ■ cu.
:i I'.i J j::
CU !j ’ i' OU
!"j;l ijjjj
i*--1.Mi
rr! .
OC
0  in . . : . ilM : : ■u. u - ' ’ ■cc 0  in 1 - i ' !'.i: '0  in >- I ■ : '' i-ui 2r _j ■
l u o i - o  <r •— HI IA
a  c  dcm z I Ok O OZ3 »— uj 1— «r HI HI AJ
t- 2 : > 0 ■n cu co c o o
M UJ Ui 1- m •  m m » m
z  0  M -i 0 6 6 5 0 0 0
(5 t£ X  l l  *J oc cc CO
< U I< k l  X
S’ tt. J" D UJ
I,.a
CK K. Ov. 
CN** »“  
M « - C
PO SO 00 
«- CK
«— * i
M «tf O  
' J O N
O  i t
^ i n - C K l « O O O v C O > O i n « - K ) O O O W M 4 ( C 6 r O O O v J 4 4
N  K l A \ C  O  CC CO O  tv  tc 0G CKOcCNCao>CS ( v K
u .  u i  i n  cc
O  U i ••  Z  UJ
OC I— O  CO 
z: 3: CC •-« 
o  »— ijj »— n  
>-< ><_»;£ 
I — t~  UJ
m  to -1 UJ
W K X U - D  
O «  <  LU O
a  U £  c  2
«  c w M o N i o  a  cu n o N n o N n o N m o N n o N i o o M K t O N i o o  a i m  ©  <vi
I I
o
©
o
©
A
IA
G
©
o
I. •  
I c
o
©
© .
rv
it-
O'
m
©
o
©
o
©
© f
o
. o
.00 . |\ ©
to • ©
CV ; ©
•  j .  •
©  . o
o
©
o
Os
cv
O ! : © i. 
©  i:
HI
©
(V
!!;
©  f:
©  il 
o
©
■I G
0  :' '■ i * • »
::l ©
;!! f:>0
<t j-
:;i !•!
|,:i 1 
© ’ ■ I
© ■■ I
O  ■
: •  1
© :j 
: : |i 
i.',!
I-
©
c
©
eo
•sj
*1
i ‘^ -1 ■
© : ;"i ©© O
©  r :r;l O• "■• !::! - ' •
. © lin.'! :©
i/- U|::l ' ■ i!; '
'■1 •
U>
N
O
W i 
•—» 
in  : 
>- ; 
—* UJ< w
zr << ©
HI ! i • «-
:;i j : ;
(V M |ij-j i' «";
"I ‘ iri
:• «u Hi.:]
ii 1 
r '  1
w ■ p'to
i .
«  tu 
cn E
D JJ
a :  —»
»— UJ
rv ;: i1:< !:
i <V I'--1* k :j- !;-i k:i :.k ; :V-' k i'T ■j... \ ©  . ! • O' i ru : ru
«  Pij <  1 |Y <c " !ii <  < -j p <r
O  UJ
<  inG <
«- - tu ' ru
i v ; . i i
I :;,! , ■ I
H *U.
O
a .  u i  
r- in © c  
in o
r v ! HI HI HI
I !
HI
• i: ■
|i Ii pi! ■ i!ji' 
is? |,l
|i:|! hi iij
! M
li!S!! Y. llllili.: iii I
!|l
Ilit mif
J ! ! : : '
Y’!1;
I
liilSi
I <!:;i
I;. •
il!
l l i !
!■1 1 1 !:! I .  M  Y ;
131 .
'•ii i
I
I1.!'!
'it t i ' jij'ii: jilil i If iiiiij1;!
jilt 'i; 1 i' 1 ■
Mil!■i'S‘!
ii',: ' 11 ■ lli; ■
•i v pii'ji |: ii':! i'u , ii ■
iiiiii
ijiiilj;!*'!' rj!-ii jljij: I! t ■'ilij il,'1:
!| Er • IE: W-.E ' jEi ;'.i| •:::! .!':'! ?!i!' ii? -rf ■i:!!: j:; • l;;>! ! ■ H i ; : _>■. I; :.;!!|
I iiiii
nr
o
u. 
or o  
O tu ui e> o c
O t -  J~ 2:
>-> LU
2  O
o  or
C LU 
3? Cl
(O•* a; , 
I- O 
OC H I
tu I— 
>  u
LU I 
H —I X l l .
<  uj : y a \
LU LU (OK
O LU •« 2t LL 
or i~~ o  cr 
2: X CC -*  X 
O  l - IU  H D
M > 0  2
1— I— UJ 
M (A M UlU
UJ CC X  U- O O *-» C Ui o 
a  U. 2E c  2
t'i'l
M O rf
SO N- CO ftNin
•Jf O  s* 
O  <!■ (VI»t,'0 o
N - < o < i O ( v i ( \ t ( M m i o m t o < o o * - o c M O « o f l o m f o m
• •  *•••.«► * 1 v at * • - • !  •  •  «» •
i n rn t f tO O  O O. 0> CK >i • l ' < r - O  Ki kj
c c K u j i o c o M i  a ,  a  o .  o> ( x  a .
( O O W M O N M O r v i M O  (\l KI O N f O O N M O W
Ui .
UJ ■>- 'i-l U UJ i j
<. u> i:'-:1)
2
UJ LU ui n 
n jj
Ci UJ 
<  UJa c-* t>
CL UJ
CL UJ
n.«c 
u> o
iiiii; .
lipiii! 1' i 1
iliip
i!i 1 1!ji|
lllsit
iiiii 
1 ; ii i
Ii
ill
ISi !■o
o
o
o
o
to
O', ' O’ OL ! K cO ' 0 ru 00  : O (V ! O: • |• ' i * m 1 !'.
0  : 0 G ' G
•I- !; '!)
o'
o
o
\1 0  .i: 
G  ! ; :!!:; CO 
!;ivo
iv!:| . i" •
G
C- . 
o
,p
o
©
fi'l '•Pi!
oo I : O
irv ; i:- O
KI ■! .0
'»! ) 1 !! •
P;1 : soi: i'T 
hi;
KJ Mi i-!-1 l:;E . H«r'i ru 1 . * 0
:ii f :!
;l I"w~ ;11 ; I
I'"; ■ f(J KI
!■■! !r';j ! ! ■ m ■ !" ■!
ru ! .
l-ic c vi -f-ii !■
Ol.
!V;;j 
a*-1
j - 1: '  |
,0>
' < r
rv ! cu tu; tu
;
KI K) KI KI
I ■ '
io
.: j
; '
;.l;! iiiii ■v;i
l l 1 "i t . iiilli
V’.'! '•t :i r'vlii.:! ■ . 1 ;ii;;.ij.tIt: iii1;
iiiii
i’f • •
i.V’i ill!! lip;
iiiii jiiij ||| 'iiiii iiiii ii!;]
iii'i
!
M !•
! ; t l
it!
r 1
!'V!ljt;!>
I*j'fj
ii.
;i t ' i
■yr.-;:
! i! i
i: i! ' !
152.
! ■ ll:' 
:•! ! :
|.::, I1'!: I
o.
<
■*t
c
fM
<
LUSI
Ui
c/s
:l,*l
V!
fM
C
*-•
o:
c
i r •
o
u. ;
Cfl i 
ui : 
u  ‘ 
of 1 
o  
“ * !
lu ;
■ co r■iO'j
<c I
« !  
<  ! 
uj ;
c:
ra
r :  i
x
<
ui' I
C£. !
x: i
ar i
a  !
n c o o  
o  z  
u j  »-• 
tu o  a
Q < Z C f  
D h U i O  
h z a u .  
*-* ut 
z u  •• 
o a x z
< i u < o
X  a  £  E
fM. IS.
N~ *—
•I aO N.
30 o  vo 
CM «e-
OC 
m  UJ
u- ui sr a t o w o  >: 
a  s  o  
z  x  z  
c  H o  
*-* Z  Of k- t~ —t UJ
m  »  a  m
(A tC Z E  
O  •-* U-l tu
a  u. tfl r
<a M  « «  < O C \lfO c O 'O a J » -|v < f« »  O K O v » « - iO « *» - 'O M W N .< \IO ir tN .C O  
0 > C C M 0 O r - 0 . C 0 S f t O 0 « a . O r - l ' t J ( 0 0 « O f 0 ' O W i - ' 0 t n » O 0 '  
« — r f l f t ’O O *  <r~ « r  « r  N  t n  3 0  * - * - ■  « - « — M  <*— s o  « —
t n  CM l<r> |M. o£> o  N - -Mr
M  M  Ok K ) Ov sO
r - t f t M  W O N
<«“  IVI «—
( V r - ' l W r * « J t \ !  t - O .  < \i  f -  * J  CU « r  0 >  CM « -  Ov < \i  r -  O i ( \ )  « -  | >  CM « -  O .  M ( X  « -  M  O s « •  
CM CM « — fM fM « — CM CM « — fM CM w~ CM CM < r  CM CM «*• fM CXI « — f \ l  CM <r*> CM CM mr- <r“ «r- (M  w— CM
DCO
O
UI Of 
u t  e t  c  a r  
G < a i O  
O h r  u.
I -  Z  C/3 
»-* UJ UI
z o  » u  oa; x q: 
<  U i <  o  
E a £ u.
tn
U. LU Ui
o  m o  
oc oc 
z  x  o  
G »- u.
M
I— I— Of 
w  W <  
CO Of Ui 
o  i-« x  
a .  u . w
a  
o  z  
v: ro
o  c  
c
tn 
*-* ■
CO
>- UJ 
—i CO 
<  <
i r  o
— T "
z
CO LU 
t/J
3 At
x  t
I— LU
Q  Cl
c  co
c  «: 
_j  u
h
OC '
c
a . ui u tn 
3  C
CO o
o N w o w i n o m v o ' 0 ' O O J K i o o o o N N O K ) n o f t » ( h n t O N ' f o >  
3«f MOOOOiArOrNO rOO>t rOOiftOrOONOtM^^O>CN 
OlftNi-r'rrrrOO'irr«'rrrO'ON»-prr»*rOWlAr 
C st W C ON C «*0 S* K! f\t
i n  c c  c c  i n  cc  co n o c o
r u  (M  cm
fM sO t-Nt-ONCKCNOiOWO>t-ftl(XOWO.O(VCS«*NOv«- 
fM <r— CM CM CM CM CM «— f\IC M « -C \J C V J « — fM C \J « — CM CM «— CM fM «— CM f \ l  nr— CM r *  p *  CM «r— *■  CM
SO o ■ G- ■ O © m G G  ' ' c c
«— o : => i : : «— i  o  i o K> ■. O O Ov
3 o  , n : °  ‘ • • 'O  .. fM a - o 50m a * •  . ;i- ?• • * • ■ • ■ • •
« - ■ O ' G : G  . C  ‘ I c •. c  ■ G G c
G O - ; O 1 o  : m ■ ■ o ■ G. ■ cc G i G CC
G o ■. O ■ O ' ' N , O i o sO O O nO
O ■ c— " o O ■' , OO ' o ■ o : n G ; . G : ■
m. f •  ■ •  . ■  i ■> • m • • 9
C rc o G ' G o ' o G G O «-
: cm KI
lil. Mi
M
■<
M
< < i C ,«C <
Dv
C"
M
"<C-
M
C
CM CM
!&
f .  £
M'l i’-il
i
ii'iji hi:!|i ; ' j'jii i;PN ■ IP - !)|iI!  ?: !si!
,r-
;:l
133.
tv 
o»
jjijil;
lii:.
i i i ! ' !  ' : ; j ; : h ! i ’ '
i f 1 h i ' .H i!
j . ;;, ! § ;
1  | i l ; - !  - P i '  ' 
' i ' i i i  h :  .
Kt «r- O  «T
I O  O  o>o o  o
H IL »-*oc 0  0 to
p SC >-UJ*-• - *U.1 0 0 <r
0  c sc cc St3 f - tu 0  c2 ca u.
— 1X1 t-2 U •» •* 0O or X E «cC tu < O X
0 jr j lli
CC•• UJll.UJx: toO UJ 0  5:IX X 3
Z: ac ■ 2Tc. J- UM SC DC*—»—*-> tuWto e  ca
00 cc 2 : x:o- #-* tu tuft U-_xr_JFtoUL •"*
cc O ca
0 >-UJ acUJ0 <0 (Xo <  UlO 2
3 1—X IL. <£
t - 2 XT.►"*LLI LU*-2 CJ M U Od CC X cc << UJc  0 X«r- CLSl tL. LL'
a:CO UIIX. UJtu tc.3 U1U£«. CC 3Z X O 2O IX. DC
I— t- or LLIM tn <t in(/} cc LU SIO r-« 3 : UJCl U- co tr
••O3V 3cC2l
© C
£2
1n
»-«tn>- CU
tn
c
0
t-
cc UJ
m -r~3 JJ3C_J1- CU
03~!C
►HI
c , UJ< CJCl <
s  0
I—oc
Q. UJ
CL LO3 <
C/l O
w < n ^ > o o .« *y > o o .« ^ 5 0 « -M K iK iir to « O Q O < o o « > o r> -* -o « M 4 r t iA o m o » ia « -N -
0 b » ’0 M « O 0 > O O < 0 0 n - N 1i O a O O « ) 0 i K O O f t O O 6 k O » O ! 0 s t 0 i O 0 '
K *  fO  O'- «~  
O  IV  Ov
c o  «p- m  
t o  CO M l
CO-^IA 
<j <om
N O N .  
Irt w»*
«—«— ••■«— CK trt >
o  o>>
( A N N  
K;-: I W 'O ' l
^ . • J i l f t ' i t M r O . 'J i n O S ' i l r t C h 'J  IA f t * #  in o .  S tlA  W « - Ift W r - tA  W » - &  W  r -  Irt N « - lT i
«— «r- <r~ « -  W  CU ( \1  C\1 «— CYJ f \ i  .  N N f  N I V I r
tU  fM  IV  . 
CC CO c 
tv «- «-
N  Lf\ «— c— <
■N «  CC 
«- Cv U>
« -« -  O M M r -  r - c r r - . O N M r  « -» *
O <j- O 
IT) O  IV
rv
O U «4
in co cc
CU .
& o - > t o , ^ o > o o v ' f o . 6 . s t o . 6 > .^ 6 . o c o > C K * * r \ j > o c w - o c M o « - n j c « - w c r '
, «- r- «c- tU «“ ru cu tu «- tu tu cu tu tu tu tu tu tu tv
1: ■ I";:: n i :i i’ -!. , ■ r >■
C l
o
o
cu
K I
o
o
©
C  : ■ r v  ■ c • . © • ; ' .1 ©  -i 7 , 0  ; <3
O  1 ' I' i 0  L;,: 0 . r -  i 1 ' 0  f 0  * «—
O  i7 || « r  ;! i \  P -  '■ 3 -  : ro  1 ! 1. 3  ; • 1/1s ■ 1- ! ; ' * :i ! ! •  1 '■ ’ •  I *. •  ! :l 1 - f  •  ■; * •
c
1
O  ■;
P  i " 1
O  ;! : « -  r1
! ©  r :. ©  1 ©
c
o
'o
1 G ■ ! . G i . •; j G ■ ■ . ©  .!• ! ' 1 0 ©  i ' i n
CU . r *  I ; to  - ■ D  7. ; 0  :? j/ >  r ; O  ' ■ r u
i n  i i ©  !. ! ©  i ■ IU j | : O 1 o -i 0  ■ • 0  ( • ©  L 7 . 3•  ' •  ^ m l ;i ; •  1. ! •  ; i. ". •  c; 1 •  ; 1 •: • '  1 . *
©  I '' ©  ! ' ■ O  ; ■ ! O  1 ' ■ ©  J ! . O  i . CU ! C  ! . : C  i ■; ©
K I cu KI
;l l;
!'•■ i cu ! i:;: Co r j « -
hi U
■; ’!; L't
cu
: f -
M CU
fC
J- |:;
c I
:»
<c
x !
• I
c 'i
>:|;
\I
C;
,\l
['c
V
c
4c
:'<C
l'l- I 7
! h  ' h
CU |,'vi cu ' j. cu P..
! ' V :I
CU ! tu
ii! . I 
I ru
, ! I
I
ill'i
■| iii,
P'i P'v
"P i; j'.!
ii!
i . i 
I
! “ : 
I
i i
I I 
:. i :
.■i t
134.
CK O
i\. j  ;
Ift K»\ON- » *0 «<ON(MOr>
C K O t S . .  C S O i 0 ^ f t O O K S « T O O . a i - C O ( K N O S O ( M ) . O O v O » C O O " 0 0  0 > C  
•O '  • “  O *  • *  «p*- O N  C O  - o  . w *  t ”  K )  N -  O v  « -  <«—  ^  i n  0 0  r *  w
N- in. so co oo- n . « •  «— «r— co m  o
N i f i  w  ■. . i-;: . 1 m w « -  * - co
>a t n «? ; ■■1 . « - « - * -  : r u  o  cc
r v  x — . -:'i ;• 0 ;  i , .  ! i ! -. • ; : ■ • « * »  « -
(VJ «- O. N €• Irt IV c—CKCV«r-0>m CK Ov in «— CS IA r- (M A r O. in «— 0» IA «— Os UI (X in «•
rv cv tv rv «- rv cv rv rv «- w  * * iv  « * w  c-tvi r - n i  « - n  « - cv «~ru
2 0 - 0
<5  CC X  CC 
< 1 U < 0  
i :  a  z  u.
IMMOCC[00'rfJOl!CtOOr-WtKCOMOK)K)KlAO.«-fs(OKlOr-0,«-c*NOS
r  « - o ( \ i ( v o  o o o o o  o » J - © O v O « - « —r v r v r v o t o  o o o « - < r  « - o  w  co  o o o
■ «■ «— O  CM rV t -  r *  r*  «* r *  N  O  0< «* *■ «r «— * -  in O  CJv IT* c— * -  «• «• «• <0 DK «“ <r «” »■
C N N  W M hi hi «• o  O  CC M
i n  cc  co w h » t -  c c  co cc
! IV , . v.
M t ' C N O r M r O N O r & ' l  
O J h i( V h ih lh l( V h l r u t V ih l l \ I r - « r r -
C  Os CSC Os Os O  O- Ov o  o> o
o
O 27
y  r>
C!
£Q
c - *n , o C Ki O o Ki ■ O ■ C- cv
o Ki , , O o 1 Cs O o m o o oo ■i ™  : i - o  . i o  : !• T~ . © i ■ o .. sit '■ o © rvi • I. !' • ' : ' ■; a • \' • 9 : : 9 - *" •c  : ■ O  i !: cr [' i O :• I f • o !. c o  ■, '' : O ' : C c
C l • o  . : c o  ' .. O  ' O  . 1 Ov O . o  ; : O  ' : O O  ■' N
© i • o  • ; O  ■ !• ©  ; O j « ------- o o r v • © ■ ©  -
o '• © i w  1 ■i °  ' . 1. o  . !' c s  . . © ;• o  ; N - "  ©  : o K i
• •: •  : ! - i ! ■  ■ 1 9 i . ■: • • m »  . • • •
C  ■' c r O  ' : C I 0 c C - O ' o O ' . o
tn
t n
S U I
- t i n  
c  <
27  U
K i Ki :.;ri «- Ki Ki r *  '! CV
.k -
2 ;
« n r :
w r  ;
O  J j  ; .1; ■ . *  . : j »
C £. — »
»—  i a C  ; <  -
>
: <
O  U i : 
<  to ;c c  ■
~ t  L>
ac
o
Q. UU 
Cs </} 
<  
in o
Ii:' i 
V
<  1
cv I
l:';|
M V
<
■a
c
•a . 
<
3s
<
>
C
CV I c v rv
135.
cc  o o  o z
UI Mm o o0> < Z K
a  t -  i u o
h Z O U .  >-< 111
Z  U  »  n
O C f X  £  
C  Lli C  O  
£  a  x  £
O  O ' CK m  « - O Q ' O O l > O « - 0 ' C K > Q s O O 0 . O O i n v D K >  Ch. O  O  O  O O N & " i
MKJIft 
«- KI <t 
M O - O  P«- ^  Ki
« -  * - K I  CO 
« - *  W  
N N  4  
N O C K
i|iv;
O iO O  
o  cn a
• O  >0 « -  « -  « r-
N» N- OO WN'O i 
S f O O K  MN«-
« r  « r  M W O
m  « -  « -  
: n i N c u
W r '( M < r K I ( \ l« - K IN r - K ) ( V r > K ) M r - » 0 ( M < - t O ( \J v - » O N « - > O N
T 'N N N a - N N ir - C M C V lr 'N t M  v - N N « * C V I N r 'M N > * N ( M « - C U N « - « - N  «>(M
!m -I'
' I V O i n m O O l A O ' I K I C O O O N W O c O l K O O i n O r t N O i O l f t N O t - O ' K l ^  
O  O  ©  0 I M O O ( K O M < 3 0 ! K l \ l O O O 0 ( M  O  O  « — N O O O O c O l K l V Q l K  O  ©  
f  » »  O  O  c -  ' «— «r— «r- O N -  O  I T  I *  i r  t *  « •  «— O  v f  K I  «— «— «— « — «r— c— N .  M> K I  * •  r >
C M C  C « - K I  . O  CM M3 - CC M3 -*3
in ©  oc " in o  co tn r-co  i. - • ■
fM CM w- . CM «-
f t O iN M « N « O N M O I M M O < \ ! M O f t lM r ( V I M O W « O N M Q M > i '» I I O ^ « l  
«r N  <M M W  W ftl fM CM fM fM CM CM fM CM CM CM CM ■ ; *- «-
'Ivi
o . 62 o ; O i\o . . CO j o ; O M Ch.
© i !y !:■ © !■ °  ^ . rM• •  • ! " ■ ■ m r ’ ' • i . •© ! 1 G ■ j ■, °  ■ i>. c  i  ’ «- ■
O  :j C ‘ T ' O  i;‘ : - o
©  1 I" ST ! o •| 3  i-:. N -
O  ! ‘ : ■■ 1 o •' !. O  !:■: ■ o
m : ■ ■ ! »  ; l' > •© ! ■ ©  ; '■ O  ■ ; o  ; CM
a.; i
I n
iiii.i1' ' !i! 
I I  r-fl
ii;:‘ ; • !::
o
o3
o
i n\n
ooo
ooo
CM«—CN' . • ©■
ooo
O ■ C K I G : ' O  i *D i V’ o
o o o • O  ' : o  : - <r " !•■• o3 ' o •J- o  i !•. S3 ' 1 D
• • •  . • 1 ' •  .1 .• i i * »
' o CM ■ O  ■: c «r- ■ ' c
k i v ;i. « - ■ M
V
c
M
<
M  ;!
: :'l
<  !
j / ' * -  
0  < *c
■ i.
;u I;
i n*  !:.
<  I
»;
i j «C
v
j:: i
i ' <
V
c
i ’ l i i
hi.-i ;!|!l •! !■ I I' I
■! «■*! i’ ' Ai fM I
i
m iii
CM KI KI V !:lK I KI ;! i. ‘K I i : K I K I CO
I '. ':
I ll i 
j ; t j !  '
5!|
■ I. jit
iii
i
j ..,ij j > . . ;
ij.
E ; f  - i j i
M r  i ‘
i!J:i
' I 1!1 ;illl I;:1' •ilii
M iii 1  1: il
' !l i I i i ! i ill!
I '- 'x ' i -il
lil;'!-'
ilj'i
b
111!
i f:! !l
I!  Ill 111
y - i h : i iI -; ■,J .i-'i'i
"iiii- •i!!;m ■liliiiii !lii|;!:r! ilk
I S
;;u! i i
136.
!■* H i -  ! i
HP.i
,ii,|
p:i
ipi
I\ :!
'i.'-.i
IP! '
i ' ­ll:-. •
il':! !!|P i'i's![ i|'!ii
■" Iiiii:  ii!:'
co
U. *-i
K O O  U
O 2  >•
UJ i-a _J
IU O  o  «f
a  <  z ' o c  2
3 I - U 1 0 « t  
1 - 2  m u .  
m tu »-
2  O  •• " O
U l£  <
<UJ<OXs: c. s: s: u.
n NWni>0NO0>(J.miAKr-N.r'OOO(M>*(0
OOCN«~N-rOOCKOOOO>COOQfOOOOOOO 
* r  O  M  O « — «r“ « •  N  « - O k  « r  « r -« — nr— r *
o  «o st in w  >»t
• r  CVJ « -  <\3 S t  <0
' t M M  tO  O
! ■ K* CVI <\l • ' !
u. uj s:
0  UJ o  
o r s :
2  ac  
o » —o  
•— z 1  I  M
►h to a
U i CC 2  
O m  UI
ex u_ cr.
Ctl
UJ
cc,
sr
o
o: o  
o
UJ oc 
Ui o  <  
a  c  uj
D H- X
»- z tc
M  t u  
2  U  ~
O  O C X
c  u j  c
2 :  IX £
*-<■ I 
t o  
■ >- 
_r 
OC <  
O 2
U. <C 
UJ t -
u  u
oc <  
O X 
UL U--
fO K itv M m n iM K iiM K iK v n jfn M n jK iM W K iM r c  
(Vl«« W «- CU «- CVI «- CM «- (VI r -  (V
O f V J O J C O  CVI «— M  f\J C O O M - O C > O M W N . f V I M f t  
M V O 'M i f lK lO O 'O r - O 'O k K O in O O C n - O C N  
O' N  O i  » •  «— nr-  i n  O '  r -  c -  c -  «r- « ~
«  W aC O' O >0
in M  w  . o  o
CVI «c- tr­
ill!! (Hi!
tc 
i / i UJ 
U- U.* UJ (C 
O UI L) 51 
C U  3  
Z  X  0  z  
C I -  U-
*-* oc 
h k  a  ui 
•h W *t CO
to CC UJ 2:  
0  »-• X  Ui 
a. u- to 3T
’ ■ i i '1 ■'!! i:l i  ■ !'|li Iiii ’ |i;iii \ ' 0 '  ji.l: jp.' 1
■ «— nr— : nr- ■ tn- «—«— ■ . «— ; ; «r- «—
0  ; ' O ' O 0 0  . Ov O
& 0  : O '■ O 0 0 N O -
0  2 0  ; 0 ; Jft | 0 : . j O 0 . :
y  d • - * • - ■ ' :i • '■! : •: •
G O- : , c  1 'O  • ' j' ' c !■ ; C: ■ 0ca
O 1 c O 0 : -i o - i CC 0
. • ■ O •: . 0 0  ;; 0 : I O -j u\ - 0  ..
O < . . O ' O ; 1 »  ■, 0 ■:; 0  !! .J 0  :y  —• : •  : ■* * : •  i '7 • • •! •  f ■ • ■• -
. a  • O : 0  ' 0 C ■ 0  : c c  -
co . : i' :| ’ 1++ • j.:>; ■ i ' • i ! . * !l ;:fi i
to 'Pi i ' .i 1 I ■1 !‘P| '  ^ -ll>- UJ tv* :i i r* : ■j- (VI j:' w ■' j . f;;i m '; ;
-a to ; ■ ! . j ■ 11 "i * -1 ! ! i■; !:' :j ' P :| il- !iP-i | pp . . : piz e  ; | j- i i :' 7 ; l.-j •. |-! il- - p,; ' - P'i I'.-.l' ■«r '' 1
Z  1 1: - :  jpii'' l«’:i
CO tlC : ,-i ■ 1 i ; Pi; i : !i IV - ::.:f ■iii!:! • Plj i 11-:; jU1 I  - . ii -■ I ■ 1 II . i . 1 ,;i ii P": P-!'3 11 i M. ! l': i ' * : )  ' l: - p-il 3K- i,! : Os p'ia: -» j : ■ 1 I'. >1 :| i-1:! ;-*l: -.i 1
t — LLI ; < J il ;! < ] it ■ ■ ; 1 : < 1 :; «C- T
O ; | 17 ;j 7-'! i. :i -1-
*-•  - -i -
; ,1i: ■ 7; i' , ! 1' 1 I'' ppI 7P' i'll 1'C. UJ i’1 !l : 1 ij I'" =j :p'; 1; 1
c  to : (VI ij : CVI i . cu 1 I V P (V ’pi- (V 1 ic : ■.: „j f j ;'! ! ii:. i :,-j ji 1 IP ; - ' j-a t *  i p r :  ! , ! i 1
>i
1 11 j' 1 1. : .11| , !
t- • i : I . i ' j-:; ;
•2 ::; I ■ ' -.J ■7 i) 1 |- i
Q. UJ ; 1 ■' ■' ! i.il ■ i': " l:: J- , -ii !:i i !• : : |!i| j-,"' j
a. to tO ;! :• to  ; -i ^  Ip ro j ^  ' IO P;. roO C  1 !.' ! i 1 i il |to O ' 1 ' . • . ! : i-p l: 1 ■p-p ’
P P i
illil
: j : -
' ;lii
ipp-
i'lL I
■j!';!;
pp;;
!; !P
[I
i-p . 
.I'ijiiS
•il!
•■"i
O '
- I . I;!
j iiiii: iriiii
iilfi!
l iP !  p ;y
137.
U
n
i
ii:!1;!ij'ii:
to
. >
_jr
:< c
©
11!a
i t
■’ **o
A
O
1C
»
H
O
<r
X
ut
QC
o
u.
CM
a
i.:-;.
cc
u
f ■
T : DC
O
u.
as
UI
o
cc
o
|,f • u.Ii: (9
- ZL
'■r i »-»DC
& '
; C. 
UJ 
, X
CO
j
iO
!$;■'
i'2
!C. j: ■1Io
i'i^ j S£S
7 :i i a
'■S:‘
■ 2 T
UJ
:'c3■ i
:: ■ i ■ LU
i U I
jiiji, ■;CC
: X
H
i:ii' to
cc
*-<
iiii!:- ! l l .
iii:/ i ■*jIj!-. UL
©V
<
!Z> - 4
i 1 •**.
CM
i E
> < 8  
S  § 'c  §  
;>  W
t ■:■“!.
V  «
P  C/J 
u -  W 
D
LU g  
_J H
©  pj
<c o
H fx<
■III!!:!
i?!:j m
I1 'ii
|:'i| . jil'iij
C.:!:
to tx
Ui ui
N-N-N3 to >6 O. CO ( )k ^ % l 'O tA r '(U s X r r ,) (^ a N r> c O **« -© l '| IO ltk . lV O tf tK  
M i- t t C D > O O O t l t M O IL ( K O ( K O 'O N M ^ I10f r O r - O v O IV r - > C in o > 0
in >o o. 
in cv tfl 
^  c»> 
«- in m
«— r*- m  co «— «—
i N .  c Q  O  
O
I'.-.-- i W O N  
i I! ! .CU w v  
!■-! :■
« “ ■ i t -  r o  * *  VO « r- ■ 
■ IV. m>
| !  : i i
' E l i  I ' . : 1!
i i
I : ' .  . 1- I
J .J
i i i "
I v i i  j ! ; : |
i l l
I ; , ! ;
: E " '
:;i ! ■
1\J • •  U  I\1 « -  «!■ h i  « -  < t  C\i r -  ^  CM c  (\1  r *  >S CV « *  CK CM « -  O .  N  r -  O . s t  O '  *—
IM <\B CM CM r — CM CM t \ l  CM «r~ CM CM rr- CM CM «•- CVI CM «r- CM CM w— IM CVS « — « -  w— CM
M Ch w -
EC Q
o
UJ
UJ o
o  «*:
©  J -
r -  z
x  UJ 
2  O
o  a:
<■ Ui
E a.
co  
*-» 
IO 
■ >• 
QC -J  
C QC <t
u io  z  
x  u. <  
c/s 
tu t -
M U  U
X  oc c
C O X
z z u . il
to
LL Ui Ui 
O UJ o  
sc oc 
^  x  o  
c  r- u- 
*-*
H I -  K  
w  W  <  
(A  CC IU
O  •-* X. 
a. u. v)
t o
>- UJ 
—• CO
to IX! 
co zz 
U ui 
X  —• 
J— UI
Cl UJ . 
< < f l  
C> «C 
J O
a . u i  ’
U  (Cl :
^  C  !;. 
to t_> :
D ( v i « o p - i n o ^ N O ' O i O O ' 4 « o  o  o  o iv N .c ro ro c o h e o c K in & o  O MiOOlO O n» «- O *- rv. Or- ©©Mrr-OOmOw-OOfMOO'f^sJ-
p i A V r  «r f*  c— ©  O- «— r -  r— r -  «— «— O O N- r— « * r - i r * * f - O W i r i  
O S} A  O O N  C r- O' M KI A
tfl COCO I : ' tn CO co lA C lO
CM CM : CM r -
fv >i C* 
O  O O'
CM < 0  CM 
CM r- CM CM
Mi r -  CM
r — CM CM
i f i f f l l O . C W O . C f V O 'O N O 'C f U A  O N A C O S I O  
r-tMCM«-CMCM<«—CMPV w— CM CM CM CM «— CM CV «* CM «— r* tli
O ' > *  0  
c -  «— CM
l:*
• • . ■ va ■ ' . O' ! o  i O - i ©  ;' ■ © •i tfl ; ©  ■ . o  • SC
■ a . ' O .'■ i r -  ■ ' ; • ©  . ; °  i; r - ©  ■ © ; m . ;■ o  :• o CHcj sc :• Zi 1 *V i ■ © ! i : A  : © © : ! M i ! ° i ©  ■ 30M O  : » . I • • • ! • i i .'I ♦!• * r ■' . ■! • ; i t •  i i ■ • a .
. ■ c cr ; j ' o  i ::'!i ©  ;j. ir 9  i ' C " : I ' cv : : ©  .■■ © i 0  ' ■ca 1 I :! ; 1 : i 1
o i ■ M5 i 0  ! ".: ! © • ' ' • ! ■; ii" !. ©  | " ©  V ■j - cc 1 '•©-•• .' ©■' CO .■ — : => ;EEi 0 !: ©  ! o !i CM 1 :l • o  :.i E ©  !:• I .<* i i P .; ©  .o  c  : r— !.i © : o  , y ®0  I ■ O  ! ; V  K ) . o  ■ ’ o1 C —  i' .  . •  ■ I ' •  1 11 • I .• ■ m ! - a i ' a • aCl ' o CM ©  i ■ © '■ !' C : ! ' ©  : ■ ©  '■ ! c  : ' ©  ! r O  E ■ —
CM
! i:
n  1 i - * *  I ’ :
ll.:i f t.! * l|
to CM
i :
I
f I •
ro
M
C
1^1 I 1:
| ,!M  I.;
i ‘ <  I’:
i- :.;i i: |
< •
II!:'! ' . i :i: 
1:1 ,«C f i
ll • ‘I
I " !
>
c
3v 1
i c  i
I v
'■I <c
M
«C
ivi! - !'v;i i I
!: ' :l
CM
,1 ■ ! '.I
1,1
I ■
!.
’li'i
:i'.
;i:.i
|!!i'
jljlj
•i
■If.;
I!|i:
Iii/
I;!;:
ii.'ii •i:l! i I ' l l
in!
1 :: ■: ;
ll:;,
Jf:' 1
■ ;!i:
I
i
I'ii
eh! 1
il'il 1 IP ! jiiill ill!
j  E:
I  I
liiiii - te l  e
1
Iii i ! | | !
i !
'I ji;
Ji;!
;p|l
'! I
158.
K O O
o  z
UJ M
m a o  
a  < z  o;
3 1— UJ O 
z u u .
«-v UI
z  u  •• ••
a  a  x z  
<  u j < o
r  a  e  e:
r ’ ( u n « ( > i A  **- CO ^  O  O r -  K> M M  i n o o  «OoO O O  O N r - 6 ( V l i a N . O t n O ( O r - b -  
N O ' B n < 0 » O a t O r f t i r N ^ O O > 0  0 ( O O . K C O » 0 0  CN O  c o o c o s t  OwOCN 
r -  M  r “ CN r -  r -  KI !0 CN «-* <*—«—. OO <0- in « - * -  «r* ( M A ( A  «-
O  O  Ov ' O N O >  O  O  i n  Q v O  Ov
O  O  vO CO t r  i n  W O N .  I A N I M
«-«- v , • . co co »n in co v- :: ■ w o s r
QC 
•• ux
U- U I ST CC
o u i o r
or 2 . 3 
z  x  z
C H  I I
«-• zoc
K K -M tu
*-» cn q  cn 
W. C C 2 E  
O - *  UI UJ
a. u. cn rv
QC Or
o
UI 
UI U>
o  c
3  H-
■ z
•-* U!
z  u
o  or
<t UI2 a .
oc
<  QC 
ui O  
X  
C/5 
UI 
M U  
X  cc 
c  o
i ■ ,1 -
' i o v c - o o . r ^ o o v r - O 'O v r C K O i n a o i n a ^ i n w c ' i n w r ' i n w r - i n w r - i n c v i f ' i n  
r *" r-  CU tr— •— CVI «— « - C\i c - «— CO «— r - r  r  r r -  r - . 'r -  «* CV CV«—(Vl(Uvr-fVIC\l^-CUCVl «— CO CU VC—
»* N- Ov k i  cn ru  m r u  W i n o w 6 v O v i K i w c O p - o o  N- r v  o  ru  m  o  N- cn o  i n  m  o  ^
A l O f l U r t N M O O r r N 4 M O O O r ^ O f ' > # b ' J M O ( h O b ' O r O « n O O O  
W (M W «* «“ «* r - N  Irt r  «- « - . r  «- O  IO M **  «— «— ■ < rO  t\l W r  r r
. CG CO «C N- CV CC O  V- Ov O  >3 -O
co « -  « -  r i o o  m  cv N . i n  co cc
*-• (VI (VI
cc
i / i UJ 
IN UJ UJ Cl. 
3  U IU E  
CC CC Zi 
2  X  Q Z  
C K  u-
oc
I -  K- OC UI 
eft «t eo 
c/i m uj xt 
O h Z I U  
CL U. C/J 21
Q » O Q O < ' t N O O I M O O n i O a N C r N C r  
c- r - W c v M W r - W W r lV IW IV IN n K l lW
i V' U '
ex
o  z  
X  o  
c .  
cn
c :
o
0
1 •
c
*j r
r u
KJ
c
o
o
o
o
■a
ro.
vi­
es
o
o
o
o
o KJ
o
o
c
o
o
o  <
■j£ —
C!
o
o
o
■J-
M
in.
c
o
o
o
Or
o
n
CVI
o .  
o . 
o
K.
ON
o .
o
©
o
o
o
i n
ru
CO
Ift
-« Vj
eft
> -  U J  i 
—r  eft i 
c  c
C O i
K> . «T M  «— w  «- (VI
i ■ i l . i l
( f t  UJ 
eft XT 
3  XI 
QC —I 
UI
vf
«c
,!i i ’lr
>  m
* ■ !  ' I I - 1  W  y
c !  I- C l : '  <CV !:
SN
<z
V
: C
j;- ';
V
<:
V
c
J-
c
• ■ I 
■I
O  UJ | 
< in !
o  <  ;
JTO
: ill 'I ■ j.v ,
■ (VI ■ (VI
I •
C O |1 t :; ( V i
I-
cc
o
CL 111 
ex. VI 
3  C  
(ft o
r-v !'! w Ii’. . r"! I' (VI i CVI ru cvr ; co
■■•i . ' i -  i' ■■■: ! :.
139.
! I 
I i i i
i l l
V" \ l  ik k  . :,i- : M ; | i; !k liiiijj Iii1::! ■ H I - :!!!!;■' I S plllj ■ l i ' i i i . ||;i| I f ! ; ' ‘i ' i ’i j ' ' !  K ii-: i - ' j ; jjj 
. !: i:|!vj;;;;,;
■ -tjV-
k : ! ; | !  j! !
ik r
i ; ; ; ' l i: l.I:;,;;!-
Ii lli .
; i !
Iiii
!;, i
| ; ;!
1?
' j1;')!. J l ' i
\r  : 1  ■
p i'ij
■ I i l '  i i t
t  1 - I ■
M  '*
u,
OC O  1ST CO
o  . a t  > -
t u  * -*  _ l
iii ia q <r 
a  <  2 .  K  2  
3  l - l u  O  <  
»- Z  (O u. 
H | U  * -
2  U  M  M U
c a  x e « 
<r uj <c ci x
r  a  E  :
IC UJ £  £0
Q  t u  O  2T 
QC 5 :  z>
2T OC Z  
C. t-  UJ 
»-» Z  DC 
t— t— M UJ
m « o  io
t o  cc  sc  z :
O  LU IU
a  a  a .  y■y»« i—mi iiii 'imjyn
LU CC 
O  <  
<  IU  
h -  X  
Z  C/3 
UJ
u —
DC X  
U i <
c .  2 :
03
OC C  
3  2  
u .  < t
tu t~ 
u  u
t x  <1 
O  X  
U . U.
03 
03 tU LU UJ Cl? 
U 1 U Z
a  oc 3
X O 2 
*- u»
oc
t -  QC UJ 
to <c cc
cc  u j  r
n X  U I
u. W z
Ov O to
( M i r t w t O ' O o O ' O v J o . c u r u  o « - > j n o i O i O c o < 0 ' 0  i o * o  i s -  o
O N - O v O * . O O s O v O C N N - I v - « - 0 « . O O v C O « - O v N .  O  S O  O v O l O O v O s O O O v v D O O v O
st r> ©,
S- in st 
I t - l f l M  
si KJ 00 
ru r-
OvCOO •“ «-■ M  SOS'
CO 00 t * -  ■ ,. ■ I' .
t n m « - !
s m a * -  « -
co in o
sJ «- 03 ,
ru o  oo i '
 ___  i ,;i i .
if' jlij
,:jj. I;;!!!!
c\i«- m  
M I M r -
tu«-tncu«—mc\J«-tnmav«~inov«-inoi«—oiin«-o.m«-o.m*-Ovtn«-o. m «- 
cm chi «-ru ru «- rv* <M «- «“ ■ rv cu «- : cu : «- chi i «- ru %-ru cu , cu
3  ru cu 
o  « -  « -
O  CO.CO O  « t  U O  ( 0 ( 0  d  * ' O r - W i n O v O l l O S O O i « - - O O i r - « - S O S
S ( \ I M 9 O O O O O O i t O C K Q i « - 0 i l 0 < r ( \ ) O n O b O 0 i n i r - O I M I 0 O O O  
O  CM CU «— «— r -  e *  «— «— S .  O  O  » *  . . lA  O  CN » - p , ’O O i c ‘ r » " « *
O S S  M M C V  S r O
in oo co ■■■.';■ w n «- ■; .■ ■ co cc co
~  ; I : C ■ j ; j ! , . ■ ■ !. : ;c ' ! | ■ : -  ■ ,  .
i
i • ! ! i
S ’ O  « -  
fU  CM CM
NCrMCrNCrft-tOfr'JOO.UCOiOO.&OO.frOOiOfrO.O O- O 
CHI CM CM CM CM CM CHI (M  CHI «r— «—■ «r— «— «— «— «r- r *  «— «— « •  «—• tr— « •  r * .  '
£3
3  Z  
X  3  
C  
CO
1/3
v/3
> -  U I 
—I  CO
c  <
z .  o
T=™y
to UJ
to T~
3 U
X _»
f—UI ■'
Cx tu  
< to
o  «c
-J t u
1~
JC- '
a  ut
Cl. CO 
3 C 
t o  u
Cr- c -  .. ■'in­ o
O •O to ■ , o
3  • ■' o ' : CM • , I 0
'  m
O ■ C3 ; i C i■ ;!! o-
O  :
O  ji.
3 -  ■
‘i * It
.cs p
K l
Ov
o
o
o
o
o
o
to
t n
u
O
O
3
CHS
c
r u
o
o
3
■ CO 1 i O  ! i ■ o ' ; ; crv j
i i
r '  o  i ■ , O  j ' >o  * o  i ■ j c  • ' Ps. •.
! 'O  i1' * 3  ! i 0  • r  o O  | j '  TU j ' I ' C3 ,i 1 - 0  i-. «—;■ r o  ■ • V  P  i !■• o  ! ! i o  1 • O  j r . S -  : :! o  ■; i °  !■: t o  ‘■ ■ ■ •  i . i • ' •  !: ■ : m ! ji. i •  |: •  4 ! . •  |: •
i c : O  ! ' i C  I : ! C  i.: !; C  j c :| "  O  1 ’ : : : O C i
cu KV i I' 1!• to '!CM
I il m
I..:; I
!! i : l
: ;-l
i- - i.
to !
c i
j; *
!:■ ,<C C  'i
i ! \ I  
: C
•HI
i-: ,i 
< :
V - i ji::: | j c :
N  j :|  !•■ ii .
ii! i ■ |ji• II I'. ■hk ■ f f l  "
i ; l ‘«C j j i j « C  • i  #1 C
3 V :
<
i
CM
y i
!® i
M
i i -I 
CM i
Iiii: I ' ! '
lilp*
cul CM
#M
I !■ 
CHI |
j  r : : '> j ■
cu ..V■ i j j
i
CM I  S  . I i !ru
ip|' i
" ! ' I
ru i ; ru.! . ;
:l
CM
I ■
, i
CM
|-Oj
k*CI
! 6 !
» ; I
. .. 1. •
■\ I iliji i ; ]'f\- iili'l j
III! fill
\{
ll
1 :d : II1 ■I'ii IIj;
- i 1 i:,
ii; ,i
Iii I
:r I ’v;
C| ■ .
i
'I J'-
11 ■!
i t
bill- ■ !■ :i!
i:'] i;?!
k  . r :!
| j  i j
f'1: -Ik!
140.
u j  u s
Ui o  c
i /i  OC
LU UJ
UJ OC
M M  0>r-«-N«*-4UlN*-Oor)'0 
Oinr-OftOOO.Or'OvCM&OOO'CClftOMOiOOaOOKOv'JOO'O' 
m M IA «r» «- ; «r r* w* W 00 «r «r • •— «— O O w— *- <r“ «- c  K) !\t O «—
•• M 'J •- 'O Kl (V- DO in «- w-
K1 O iO IS- IM (U IS O  CM CM CM
; N. "*# IO : K O O s » tO (K
■' * « -  «r- ■ i M M t -
£ > in *“ l \ l « - M N r - M N « - M W r -  M M  r* KI M  v  (O M  <r K) M  r - IO  M  r - n  Kl M  IO M  M  Ki 
c - M M ( V < > M N « > M M r 'M M e - M M r - M ( M c > M M « > M N « - M N c > « * ( \ l  « - N
/  %  ■ • • ■ :
O  «- O  IA IA O O  W O s J  N .O  COsO O N N O O O O v O O IA O K ) IM O < O tA M > O fO .K J < 0  
Or-OOMOOOiOK)KOa»NOOOONOO^NOOOO «— O 0>fV» >0  O 
r -  « *  O  O  ^  r - « -  , « ♦ « »  O  N  O V  « *  « •  « •  « r  O M  «— «—
c r s . C C  0  « -  K !  O M s O  cC sC s4
in  o .co »n o  co in « *c s
fM IM r -  fM '
: ■ i • ■ ■ * .'
P
O
S
IT
IO
N
 
O
p
f
ir
s
t
 
t
h
r
e
e
SH
EA
R 
FO
R
C
E
S
 
M
EM
BE
R 
n
u
m
b
e
r
C O .  O M M ' O M M ' O M K l ^ N W O N M O M M C M W C M M O W W O M M  M  M M  s j  
« * r -  IM  r -  IM  * -  CM t -  fM  CV IM  CM CM f \ l  CM fM (M fM  CM CVI « -  v~
: [ - V : !  i ; ■ h ;  ! : L v  l ; j ,  . i ■ : ' V  ' V :v  1 :■.• '
: , jV ;  j u t  ! V  V ;  ■ p v -  [  ■ r —  V ' r ■■■
. . a - , o a O  ' O CM w G ■ =C : G G  ■ s£ . .Ck CJ o in  " o . ; o - i- «— O  ■ . O CO O  ' O Os .o  = r o ■ P L m o . o» ! O  ' ' O  : !M o O Mr * •  ! i • ; j . . • • m [ .: * •  . ■ m ■ •  ■ ■ - .0
' ' C  ' O i 1 ] «” ■ . ■ °  i.:.' o  ’ i ; , c c !■; C G  ! G  ' ■ c  ;ca ' 1 r • [ ; 1
. ■ . : i ■ : •: ' O o 1 IO ■ O  :■ ■ o ’ o o O '- ' 03 O o <5. • •  ! o : o .,■{ O ' ; - o a o  , 1 o M- : O  " ■ o ' . N . .O  c  ; O  ; : o '■■:} ■ s i  : o  k._ ■o iv >* . i o o  , - ■ <(• :i o o "  o— •  ■ m '! m . • • ■ ■ • m • m •  ' ' m m .Cl ' c o CM o o «— o ' ■ O ' ■ c  : ■ fsi
i/i. 1 .**'■■■, ! • ; ' ' i ■ ; • i i ; ' 'tn 1 . ; '  1 •• •? j :i; '> - UJ yy •r- ' -j CM ; ' . V l  ( :' j ■ " *r.:- ; cm m «» CM | K I «— CM- J  us : r s ,, ’ . j | ! . ! ::ji i i ■ lil.’"' i . . i ' i • 1 .c  c I 1 i ! : • • i j S:c j ! Ii:l ■ ■ '■iiii [\('i I* 1 M.I'J D’ :j v ‘! ' ’ I ii;,| •" •' j i‘ '!'i ' : .ir' «_y i I  ■. i ;.;h- hi" !■; 'i !'■ ■ ■ ' :yl : j i
i' 5'
to  UJ j ■ ■; -i 1 1 : \ .1:
i-:; :: 'j . 1  . j'i 1 v  ; : . i !'. 1to  H  .. •' 1 ! ( ' ' i •U-i I|IV' ! ' ! ■ ;i ■ K '- i y l ; : .i . ■:.< ■; ID  XI i M m  ; J - :i ! i | : ^ j ' i ' i . !;■' 3s. ■ ' 3k ' i M ‘ i  V  !-:O S '-J h : ■.I i . : !•’: 1 v  : -11— UJ <£ ^ ’ . c  ! ■ ';! c ; ' c  ;) : <■ Vv, !’y ,: ' < . **• ^ c C ' *C ''
S3
j -i:- ■j •' i* :*‘i ! ■ >i I ;«.! I''1! j !.: : . i ■ i ;a  u i  : ' ' 1 : ! ' -j ■:;;S i!|!; ■ ■ v-: ' 1 '■ 1 ; !■ ■ ; 1<. w ; ru  j i ' i ■' * “  '! «”  !:!j, ' ±--' *— ■ ■ ■ . CM !’■c  < ; 1 " ■ !'■!::! , I,.;: . j ,!! I -Ii 1 i 1 ' 1 ■' ! ■ . I - !iJ O ' - i " J ' •' . 1 1 ' ’ i ;
1- • i ‘DT •' ■ ' -■ ,, i i i i;;.! jp .: ij', ' I';!' : ! ' ; i ■ :i v , •; : i'. 1 ' ; - .o : . • ■ i I': ■ -j !' 1 J j '('■■ , ; ; i i 1CLUJ ' !f I ' ' ii/' ! < . .*. i- • • : •CL to  1 ! !■ . l : . | .. w ; . ■ 1^  J i;. M i:j to !.:V M in KJ ' .'fO ; 'K> ■ ! y%  \ i
3 C . ■1 ■ • i , ■ " ' 1
r °
' ‘ ■ i v ; ' j ' ! ; i ,• ■ ■ ; . 1 ' ■;-' ii V  i
Hi 1 jjfi
if
ll
I ' iV j
I!
iil'ii
Ill''1
!$: w  .i!i 
! g '  i i i  »>, i l
Ijlli' !j!ij!!
i f  - i ii ii
N i l  i l i i l i ii  ©■Ii Ii! ! j;
I n ijiiiii. Iji;-1
. iiiii!! • fii i f
iiiii; ■ ! i 
f i  i;'!.P !-•
I I  j.lfi 
j:iiii ' I f f
i  i f:
i:;i! i N - t
col
D C O O  tfij i"-
O Z  >-E . 1' ■ ■
UI •» -llrt (VK»M'OWOOO'l,>IA\«-N-c*OOOI\l>JCO
UJ O d ,  < p  O v O ir N t O O f t O k O  O O C O C O K O O O O O O O -v
«r O  W) O  r “ «— r -  ru «— Oc «* «* «r— «— «r
O'O-dr in w « *
r *  (VI ii i:' CVI 'O  ! . I  ,i--i
<i  kv io ; to >c o  i- p! j/. -j
KiM <U
0 <  Z ( C 2  
D I- 111 O «£ 
K  Z  COU.
UJ » -
2  O  • •  h ( J
O DC X S  <  
<  Ui C  O X
e  a  : r  v  u j |
1  U
Hi-:'
I f !
;!•! j 
!
O UJ
u i  cc
t u  UJ
ill VC
i i - ■ f M
m N M M H N IO M lV i lO IO N M  
«— CVI «* CV t~  CM «- CU «—
CM
CM
M  M N M M W  
«- CM «r- CVI
VC 
t/> LU
tu  tu  cc 
u i  cu s :  
ic  cc 3  
1 0 2  
b ~  U-
K
h - CC LU
t n  c  ca CCiUZZ 
w  X  UI
u -  U i ZZ
■ C l
0  -r
1 t  Z i' c 
ca
jc  <-•
cr.
to
> -  UJ 
—r U i 
<  C~  u
■ » | a i
V . tu
i / i  r :
3  JU
a i  —Jt— u i
C. UI 
C U i
o  - c
j  u
CL. UJ
cc  u :  
n  c
C/3 U
jo O  to to CM *— IM c* (M CO »Tl KI O  O  H) 
M M C O C O iA K > C > > O r-K » C O N .O lA  
O  HI J> «” ■ lA  CN «r—
OCfOMJ O O O
IA  M  IM : St O  O
A J i r  • *
(\l (VI CK W (V >J 
O O f l r O ' t
i'i
O
o
o
o
o
A
O
Oz>
o
o
o
0  o  rsi : ; o
ru  I ■ z> ■
1 * • * i «
o i l  L: o
c
o
o
- o  
20
o
oo
o
©
o
CO
IA
fO
c
o
M  I ::W- cm ' 1:; «
tjii ji
i i r :  .I Nil! N i l
'! IN;!
*
c
<t ii -v O
i l f
<C <
: * 1 n ! > i  1 .1
I": l.'iii! ' I Li"'c . c  ; i.- c  ' .
CM i: ■ h ’m! !' :■r cm . 1 cm
i
CM
H> M M M tn
i ' l l
Nil Hi
1 1 .  I
'■!!!*
i f
IN '. !
i l l
ii«i ;;!!|!!;|
iiiii!
j i ' i i
I;!! |
T;:i'! I:-.:I
;i - i i
i- i : i f '
iiiii'
i-'iii
1
ill
■j i :!
' f i ­
j  . i ■I!-- I ; ' iI l N l
N:!
ii; iri:l!
•. i:•i||t; 1 1 1! :;^ l I’1
1  '. Iljiil 1| if--' : 1ll 1- UN! | |
iii!:
iiiii
ip:;
I f
! ;; ■! 
1:1
• n ;
i pi
il
i;,!i i
1 4 2 .
TA
BL
E 
FO
R 
TH
E 
FI
RS
T 
TH
RE
E 
M
AX
IM
IU
M
 
DE
FL
EC
TI
ON
S 
FO
R 
GR
ID
 
2 
WI
TH
 
TR
US
S 
EL
EM
EN
T"
 
CO
NF
IG
UR
AT
IO
N 
B2
»B
4
M
A
G
N
IT
U
D
E
1 
O
R
 
P
E
R
C
E
N
T
A
G
E
' 
O
F
 
M
A
X
 
! 
V
E
R
T
 
I 
D
E
F
L
E
C
T
IO
N
S
 
F
O
R
0
.
0
1
5
?
0
.
0
0
8
4
0
.
0
0
5
6
5
5
.
5
5
8
.
1
5
9
.
4
■ - c m  m o o .  m  *>£• >e> 
i n  N .  m  «  N  n  c o  t n  c m
O  m  C M  O  CM C C  « “  i r  V — , 
m o o o  o o n r - f r i n t o o c u  « *  c o j « o m  «  m o o  ©  © a s  m m
• •  •  *  •  m o  * • • •  •  •  •  •  m «  •  •  •  . •  •  •  •  »  •
0 e D 0 0  0  0 « W ^ 4 r K 1 0 0  0 K r - N M i ' ' C 0 0  0 J s } W  
i -0  K >  <£> N - N .  i n  O  > 0  N M C O O S N  l A C T u n
u ,  u j  m  a .\
o  i u  «  z  u  j
DC 1 -  O  t t l
z  n c  a t —* s r | .
o  b~  m  t~  r s j
• »  .. r >  t i  2
* -  f t -  u j  SW O W K l O h l K l O W W O N m O f U i n O W K l O W m C N M O W M O C U I O O f t J
M  w  • •  J  U J « r -  « r -  • — » -  « r -  «*■ • r -  « — « — • ” « r * « —
U i OC X  u .  C
O h < U 1  O
t  U  I  c  r
>
OC
<r.
OC
a
z i •
= > o  o . o o  c n O O  C K o '■ ©  ■ ftO
o o  « — o  . o  O c o *  o  r w o o  ■. N .
CO O  <VI o o  m o o  «>» © © ' N .
•  , • • ■  - • • • • «
ft o  « - o ,  © , o o : O  . © ■ - ° G
o '.'ii . ,i ■
" '  ■ I
_» ■
< j * * ■ ■: f  '
Z . : ■ ! v
o ! • • V  ; f
o . ■ ■ 1 1 ' ■.
« r . o o O  w - .  "■ o ©  1 • "  ■ « -  - ■ © "  o !'■'C M
M g  i n o O  < } o o  o « \  © © M  '
©  r O  o o O o ©  C M © © K »
1 , • ■ • •  • • •  . • ■ • ’ »
ft O  N o ©  ©  .. <Si . o  p ■ " . © o
o : ;■ *: v, - !' - i
s c
U i f , '
M j. ' -1 ' l l  b :\-' ■ i '. ' ! ' 1. i "  ! '
u i • i i . ' 1 • •. ■ ■ I : '  '
« -  c m ( O « “  i C M w ! x i '  C M K > «■» . « V
_ >  U J :■ !; 'I. ’ '• i - i : f . -  ' •;[; : |! ' i i j i j  • f i ‘ : ' ■ ' ; : :
c  « /» : - ' i ' I:. • t ’ "  • { j ! ! / ' I'i i i r'
z  <  • ■ • . I : ; . (■/ ■ ■ '' ' !; '•<: o  . I--
»-
z
W Ui ■ i ;
</> in ,■ C M  C M cm ;,i :: ^  v : ^ C S  ; . i . ,  a : © ■■ r a | - ,  * *
□  U i j . 1 .
OC — > c o  , c o CD 7 !i. co . v c o  ,v ;: c o ; ] , t a  i ; > : © ' ! ' 1 CD ■ C D ; '
f t -  U i ’ ' : r  . i f l ;  i. IT - .
o
z T 1: l i i i i ' : , i.
M ■'i1.
O  U i  i: « — « — i J v *  '■! i ; H i ! ; ! j f . r "  P ; T J ': • ”
N i i ‘ - c a  v -
<  U i ■ Jj' i i i • . ' ‘ i ' i i - J * > ■ 1 ifJ  i i i : i i i I;-. 1 .■
O  < . ■" "  ■ i
! i lj! ij- ■' I 1, ’ ... AiY*.\ Ji iT T  ■ j i j  j! Ji! . !
— •  o ■! !!; ' .
ft— '•>! t ' ' l  1
OC !.-■ j i i \( . i ' - 1 HiM’ ■ i i1'!' l i l  .; Ji i i T 1 i f " f.!!; 1  'o !!:'■ t :T  i i i ■; i j i }!: )!.!•:■ ■ ; ■: . r : 1 ' I ' T i  l i i ' i i ; |;T ■ •1 . - 1
a .  ui i * -  IT- « rJ  r !« •  !:; !•■ • * ;"> ; ’• * ■! !.«" « r : ! ■ > “ ■ !. •a. co . . i ; : :\ 1* 'j  i i iM 1 • i! .. ! • i . ...r> c i i  ■ ' i : ! - '- 1 ; i i ; : j i ! ! ’ : ' *• j ' j j l l j .  l  l i 1, ■ |'‘y
CO u : f  ii li
iijii. 7';-' i!|i|I'I!- I;'!. ■; I1!';li : Ih
T III!
I Ihi 1
Tij!
SIT!i„..J tL. jlii!
if' i liiiiili!!!il.
!'hi!
f l
i'hiiiii!;
I!!!'!
i t
.1 :
!:i. m
ti!:
i i ■ l i l  '$
11'1 i;
lif,
pl| '■ |!i!
M il!  T  
i i ' 7  |h
I I I  ll
•inih hjlii.
TR.:' .77!
• Ml
1;ii: ijhHi;;
ili-i'111,!'m!'- lj,!!
s I 1Iiii! i/iiIII;}! IJ.ii <!!h
l l!
I  ' II ijl'li 
. I'i •
143.
IVC
o
u. u.
CCO U i
O <S) >
UJ m 2  - t  
UJO IK O  «J
o <  o r  *-* z  
OH- lU »- <  
l> 2  >  O  
mmUI UJ »- 
ZU M J O  
oa x u. «t 
<iu < ui x
3TOl 5F: G UI
U.UI (A
o u t  •* rar 
l e n a  
zrrc or *-« 
o h  uj t -
IH >  O
H H  UJ 
*-«C/i ■* -J
u te c . x  u. 
Oa-a <  UJ
c x u . zl c
« o »  w- w- t\t r  st w  m
VQ (VI^O «• K  »- Os CM Os CO O  s£> :
t O K l f l  r  t f l  C  . r -  C  CO < 0  >J
' f lM 'O O O O C O r - N O C O f U K lf U f y f t M lr t 'f lC O l f lO O O M N .'O K i l 's .O O O O O N C X V  
a a a ■ •  m m •  •  •  •  a a a a m m m m m m m m m  ■ m m m m m  * a m m m  m
o  c C ' 0 o o o « - t - o > J i W i ' O o o « - t - o N ' C i r i O o o c 0  w i n o o >  w o o o ' t t o o  
K ) K i  K> N . N -  t*». sO s£> >0 CO 00 0 0  N - fs. IV  IA  < }  sO ^  S i i r t  |V  | v  CO
W O f t l K l O I V K l O N W O N n O N m O W K l O N W O N I O O C W M O N  M O M  W O N
«—• «— « — «— w -  w~  w* ar- a:-  « -  «r~
0 0 co O O CM O O bs O O in0 0 CM O O 0 O ♦ O <r* - , ° O Ov0 0 CM O O . <*— O O . CM O : O '■ »n• a a a a ‘ a a .a - a ' a a ' a0 O O O O O O ■ O . O O O
o
o
o
N
00
M
O
o
©
o
o
o
K .
M3
O
o
o
G
O
*4C
i n
o
o
o
o
©
o
o
SO
• o
Ui
M i
CA 
> -  
—JUJ 
<C(A 
2 <  
C O
K) « -  CM •O . •«- CM K> CM CM
l/I U  
uiZZ
D UJ 
K J  
t-lU
out
C M
O C
Ofo
a u t
O .M
O C
w o
CM- MC ■ .j. C t  il.-j Mt ■
co co : co
O s C \l !:• CMi:;;; * " 1
m  ; a  j: , '; co  t  ax a  : ta
c m  / . . « « * •
to to
(M : ;;ii CM 1
l i- !!
CM ■ CM hilir CM
ii: i' !nv liiii!
i
I CM «r- ■ :: • ' « -  T -  ar-
.;K:
« r *  i i ,; CM C M CM CM
144.
<£
O
oroo
tu ••
tue> fr­
o s t oc 
D l -  IU 
l - Z >  
* -« u t 
2 0  — 
o o f X  
< t u i  « r ra  sr
M N «  CVI «r- CO * V I < ^ «
tO  f t  l O K t f t  M O . * #  s — O* s i
o  «- >o M N » -  O M n  c*. cm >o
'OWfUt^rO»-<»OftNlftoaoOONO><fiMI'OftW«~»-00»\l\aNft'l <! MMr-O.
I -
o
UJ I-
—1 o|>* W itO O O W S M O K I
u .  <SJ«c N -  f t .  0 0  CO CO N> CO CO
UJ x f
M t O W r O O O O O f t f r K i h l r O O O N N ^
^ J O 'O in  to in  N- o  in i r t  ia  (Ococs
lui
u . i u  in
□ UJ .« z
or i -  o
Z Z  Dt m 
O H - UJ H*
M .  > U
H H UJ 
mC/J •• -J  
l/JOC X  Uk. 
o*-» C UJ
a  u  s: c
eo o  ru k > o N n c N n c N K  O N n o M i h  c n k i o  rv » o o n w c n m o  w m o n
=> o o o o o N- ■ o « O CM O o K»o o o rv. o o w o o i n O  ' o sfr
to o o . «— o o • o o . ■ O  '.. <c O  ' o a—•1 • • ■ ■ a ■ a a a a ■'a ■' ■ a ■ a
t o o o o o * — o o ° - O  .. o
o o « - ' o O o O . O  '. ' f t  .. O  ' o v *
o o o> o o >c c o c x ■a - o M
o o CM o o K . o o KV o ■ o CM
a * .a a a a .a a a a a . .a . ' a
o ■1 o o ' O  ■ i O  ■ m r ! o ■ . . O  . (VI • o © o
in
»-»
in
-JUJ
< t o
M *1  1 -i;i' CVI IM n CM
< o
z
uitu 
W E  
3  Ui
•>* O .  QK i f O k  W  , !;• CVI ii;'-;:- CM j < * . '1  ;r. « *  ' * *  O .  CS
m co  tn : co . 'j co  !. s. - co  i co  i. go L  co  ’. i;' co  co  co
H*U 4
O U i
< Mo <
•JO
«— ; «r* «r- •. I! *— (VI (VI
li!;]!!' f t  li1-''
l!;r !:!•: 
I N  !!:,ii  ^ ii1.:
(VI
i:1 H! I >
IM  - (VI
H
OC
O
Cl UJ 
Cl  u i 
3 C  
t o o
N (U
lil lii. ■■!*:
CVI i CVI
I'iiN 'I'illi ij
■ lli.l 'i |i!| II !!ii|<:
i iiv- 
I-- 'CVI cvi. cvi CVI
O l d
t/i DC
in  DC x
U4 O
« M «0 • Mt 0 «  W « ©
c o o o  % o<ro w o o in  s» o n
K ) tO  CM O - o  v f  . W  r - « A  l M r t « 4
'a K IO . O O O a C N M W W » - « - r - K > « - lO W 'O V N ^ ) l f iM I V N f t l O v 'C O O O m i f t <  
•  - •  •  m m m m m m m •  m m m m m m m m m m m m m . m ■. -m m ' m m ■ m m ' m m  m '■ m m
' i * J M O O O l O M 4 < I M l f i O O O N I f t I f t > C O r O O O f l ' r r ' 8 * 0 ‘ O O O r r « -
00 oO 00 ■ O N M rt'O O  CO CO CO N- CO 00 CO CN o. co OO oO N- N- N-
O A > n  O N I O O  fSI K1 O N W C N M O I V M O N n C N K l O W W C  I M M O N  W O N
ZJ ■ o o CO © o to © • O to ■ • © ' © >0
o o © s f o © N- o © »■* © © ■
CO o o . St- o o . <t o © . CM O ©
• • • • m ■ ■ li • • .m ■ m • ' •
I © © • ©  ■ . . ' © ■ :: © ■; © ■ ° ‘ '■ ° : . . © " . © ;. « “
<r © o -it © © ■" ",N- '■ ■ © o . :■■ © ■ © M3
a o CM O ©  ■ a O : o to o • O '• 00
a o o st o • © N- o o to o © CO
■ * • • ' • • m • • -. • ■ •
© © CM . ©  ■ © / © © . °  ■ © . ■'■©■. o
c/a
CO
>-
—> UJ
<CUi 
2  <  
< o
w w -  c m  ’ • ( O  ■ ; « - c m  n M CM
C/5 Ld 
U S  
D oi
t-U I
»  CM . CM •. CM jpi:, • - d r |  ■ i:;..;!". O k  : I' Q .  r .  Os  CM CM
ax to " ax ji- ' co - ; to ' bo • ; « » : ; • ;  co  > co  ca  cq  co
Cx  U i
<c u  
o  <
J o
CM «-■ CM
C  ' !:!i
DCo
O. U i 
ex. V)
=>c
coo
10 to »0 / ; ■  to to
I' l!i: ' ' ' ■ t|!;! - ill' V
1 . j.;!';, Iji. ij jji!.:
to to to to
. . . . . .  OC
O  U I 
UL IX.
n r o  w  
O  t o  >  
U J • *  2  - J
U iO  1 * 0  <1 
© c  c c  »-* i i  
D l -  t u  1 -  <  
K Z  >  O
*-*LXJ LU 1 -  
Z U  • •  J U
13 CC X  »*• <  
C I O  C  UJ X  
3k C l 3T  Cx  U l
1 M O P )  c m
« -  ©  « -  CM Os 
j  .  O  0 9  \Q  ITS VO 
| O » C D ( 0 C U N N N N  O  O s »  « r- O  
! •  • • • • • • • •  • • • • *
C  W M 0 0 0 4 « C > I  r O O r r
O  '< *  > o  c o  c o  c o  c o  c o  c o
o
fw .
a  . .
O O  O  O M I V N  
*  •  • • • ' • •
©  ©  © ©  o o o
Os o >  O  CO CO CO
U - U i CO K
O  UJ - •  2  UJ
K  H  Q  f i t
Z X  D C *-«  2
o h  t u  t -  n
M  > O Z
6 - i -  u : K I O N K C N M C I V H O N K I C W M C  CM «  O  CM
m o )  »  _ r  u i <r— « — « — « — «r- « r-  «— «r- «r— ^ mr- « r- « — «r-
m e t  >C u -  c
O * - *  c  u i  o
D  L  t  C  i
OC
c
OC
o
2
r s o o  c o  o . o  ■ Os ©  „
o o O  V *  © O t n . o  •
CO o ©  M  O ° «*— ■ ■ . ©
•  ■ •  • ' *
1 o ©  ©  © o © o  .
o
v  .
_JI
c • i ti ■’ /
2 j ' . r '  i : ■ ’ : ' ■ -
O ■>
( 9  ■ ] ; '
c o ©  •«* o :■ o CO o
•HI . o o  c a  o o * n ©
a o o  t n  o . ■ O CM ©
•  . •  •  • • • •
f t o  . ©  ■ ©  © ’•■Ji,; ji o  ; © o
o
' i ;
1 • •" '
s c i'i
!■ ;,i' 1 -
t o
*-* ■ \  •
t o
- M « -  CVI M ■ « r -  t I CVI • a
—* U i '■ v ; i  • / ! ii-... -
C O T r : ■
Z C  ■ ■ ■ ; ' ,i
i
C O li"
H
2 " ,'i: :
OTLU ■ '' k •' j ’ !-
c o s : CVI c * ■ • | ; 6 s ' ;:;j O s
O u t ' ' ' ■ V ’-:! i ) ••
n c _ »  • a> m  to  © c o . 1 m Mj'i e° - ;l :H U t j ,  :i ; - . h*’ /  •*■ :
19
2 ' • ■ ' ■ : p' ' pii.i ' i i:|!: |M '■ !" : -. Ki '•
o  UJ CM I: IM  CM CM m  ■ : CM
C O T M,1 ■ ; ■ '] jlV*: iii-iji ■i|| - i I IJ i * ’ • ’ i i ‘ 1
O C !; ■1. ' sj ■ • ■ j•!!j ' ii| ii ■ i i  1 • !'J U i\ i ! ’ ! ' ' :1:1i
H • . ' ' ’ ■ . I
QC 11 ' , ■!
O ijiii; ' !i;:V - I1! '1'1 ■•v;| ' ' |
CL U I K l j •o ' . ‘ ij* w  to I : ! '! '!  M  •' ; ! ■ • * ! ■
C L O T .'V j •! .. ' '! V i ’
= > < j : ! l i - ;  • ' !ii'i N i !  it o o . i 1," '. J ’ ■ 1'. j;:1:)1 ! | ; i ' j V i  !■.!'?  ■ • -
TA
BL
E 
FO
R 
TH
E 
FI
RS
T 
Th
r
e
E 
M
AX
iM
lU
M
 
SH
EA
R 
AN
D 
BE
ND
IN
G 
FO
RC
ES
 
FO
R 
GR
ID
 
2 
WI
TH
 
TR
US
S 
EL
EM
EN
TS
 
B
2,
B
4f
B
9’
o  o
2  • 
Ui »-*
o  o  \  
< z o i ;  
i - i u o  
2  co a 
tu
o  «  «•
ts : x  s :  
U i «c o
o. z: s:
0 O ( > O - «  M V O I O J  CO O  O  O  K N 4  «  K> IA  K - ( V « N « Q
i n w i n o . o o . c o o « - ' t i n i f \ o > o o O '0 « - ( O M c - o > O t - o > o i \ i ^ ) 'J m o c o .  
M in •- «r-' r-«- to 00 M *-«- «-«• «—«- l\i l\£ Ml «r—
fUO.N (0 ir'O Ntym {V. O «4
( 0 0 0  <t <> ov v* ». in
<t f\J «- <r in M  CM o  tv 1
' «r- CM «-
iu zr 
UJ o  
DC E  
3C
I -  C» 
2  
K- »-«
a  c
DC z
i ui
L £ —J
cm
Al CM
s M \ l « - ' J f \ l t - O . W « r s f l \ l f O .  N r -  0 > N  r-6w N « r O > N  cO> >t O. r  st O. r -  
r -  N  N  r -  N  CM «— CM IM «— CM CM «“ CM CM «r- CM CM r -  CM CM r -  CM CM r -  r" CM «• IM
“ fCO
Of
O «C OC «£!
<w o
t~ XT Ut 
2  If 
UJ UJ »- 
u  ~ u  u  
K  X  DC <  
Ui <  O  X
o. s: u. uj
o lC ^ o o o o In  ^  ^ ^ ° ^ 0(0r’0 r ’ NON' ,<to *a>ia
O N » » » ‘ i r « , r r < r O N N r - i r ( r  ■ • .« *  « *  C  k f l IA  * — « -  « r  « -  w  « -  r -  N  I f !  « -
C K K! C «C N C C  O . M K < n
m co oo in co co moco
CM CM N  r -
CA
U. UJ UJ 
O  t u u
DC DC 
2 X 0  
O  h -  a
M
»- »- CC 
•h  (/5 <
u j o r  u j 
o  •-» x :
& a cn
o 
o  z  
v  n  
o
CQ
UJ
cn
>- UJ 
J  CA 
< < 
z  o
« r N O r N » r  N O i r N f t O N a O N O i O N O i r N O i O f r  O  f r  M O
«— CM CM CM CM CM «* CM N  «• N  N  **• CM CM *» CM N  r “ CM CM * *  CM CM «“\CM «“ CM ■*”: r  N
CK
«—
(M
O
o
o
o
o
o
IA
CK
•'
O
o
o
o
o
o
o
CK
tv
O
o
o
o
o
Kl
r -
rv
- *
IA
O
O
o
o
o
o
o
<o
o
o
o
o
o
o
o
CK
CM
o
o
o
o
o
o
CM
M
K1
W L: CM •; ■ Ft ■ ■ CM Ft CM
US U i  
uj z: 
3  UJ 
CC _J 
I — U i
M
xa
CM
SOI
CM
Q ex
■ iii ;
. ca
<r
ex
CK
co
CK
<a
OK
ex
IM
ca >
CM
ax
o UJ 
<  UJ 
O <  
—* u
ii.l: ;■ 
!!! 111,
ill:''!-
CM
OC
o
a u j
C l co 
3  <C 
UJ o
i-il!; .h. i;;:|
li-
|ii!'
ll 1
llplii |! j'' I i' ji!
l i i  l:,i ■ i!:'
I!!’"'.ill! i: I
148.
CO 1
l l » - *
OC O  o t o i  ■ ’  . ' i  i :■ ■\ ' ■ ■
o z >
U l M M i v * i « » t < o w \ * J o o . < i » a i i \ ^ M > t o i n c o o o  m K o « o i v i ' > J > j ( O o > J « ) t - i n
U J o a < o  o >  O  O  O ' « - o ( v c o ( O o . O ' O N o o . o o c o o ' i n i n i r o . c o ' 0 ' O a « -  « -  CM  O v  O  C k
a < Z t t 2 « r~  ’ C M  « -  O l  « — « r *  « r - t v .  W « r -  « — « — « — M  « r  < 0  « - CP- 0 0  I O  C M  « r -
- 1 f r - U J  o ' f l ' O C N » -  O  O v O  C O  N - s t  C M  s t
t~ z CC. I L o  o > o t o  « - V O CM M 3  I L
M U J f t - « — « — c o  c o  i n i n  C M  <«— I M M M
SC f_ » • » •M c u « r *
o OC X  £ ■ I
< ■ U i « t  o X
x O - x x I L i  :c ;c.
o c
M U J
l l U J £ c c
O L U  O X .
o c  £  n
z 3 0 z , .. , •-
o S—  ( 9 O k  ■ * *  U V  o .  s 4 « - 0 " »  i n  o «  < i  i o  o .  k i i f l  o > 4  i A o . ^ i n c M « - i n c \ i « - i n c M « - O k C M « - ' t n c M « - - i n
• - « z  OC « — « — ( V i - r - v -  « — « -  « — w~ C M  C M  « -  C M  C M  « - C M  C M C M  C M  « -  C M  C M  « -
I - f r ­ r e i s j
e e a CO
O T o c s c X
o U i U i
JLL_
u .
K o t o
O
t u O f
> -
_ l
U J o « t  c c  « r < M  C O « - < O e o t n ' O i n r - I M O l O O r - N v t k O W ( 0 0 ' J o » f \ i r t o ( y ' * o « J ( O o t o c o o i / > i n
o < U J O z < V t - 0 0 ' M « 5 0 0 0 « - t o  O v  t n  m .  k > o  « - o ' o n o ' o w o ' o o ' o o o r o i f l t n o o o
= > H  a ;  u  < t « — « — * * N ( V  W « - r - w — er— r *  C k  O  0 0  r -  * - « — « - o c o  i n « -  « - « -  • -  « f * O  0 3  0 0  « r *  « — « —
H z tr . CC c c N  CV N c  c  o C  f t *  f r *
* -« U J U l f r - C M  « - * r - « -  f r s .  VO t n  c k  f v - t n  c o  c o
2 u •<» u ( J C M C M
O o c X  K  <
< U J < c  o X
x a s : L L U - •
o c
CO U J
I L U J U J c c *
o t U  CJ> 3 Z
a o c = 9
z x  a z
o j - L L 0 . 0 " i a ' i 0 ' 0 ' 0 ^ 0 0 " i 0 0 > C M  V O  « — C M  v C  O  C M  « -  O  C M  O  w — ( M  « — O
• • • o c « 7 . w  • — « — . « — « - < r -  ' « — « — - C M . W " n j  ar— C M  C M  C M  N  C V  C M  C M  C M  C M  C M  C M  C V
ft— i - CC U J
M c o CO
C O o c L U X
o • - « 3 0 U J
C L C L CO X
« , o O C O O O C M O ' O  O v O o  . i n  '
a o o C M O o o O O  ' « - o O  O v
o z o o CM ■ o o «— o o  I M o O  K L
V r > • • • • • • r ■ . ■. • •  ■ •  ■ •  ■
o o o o o o ■ o O  ■ O  - . o O  i ’ < 3
m
o o f v . o O  '■ K ■r. ' O O  . • a o  ’
* • o o C O o o o o o  m O O  v 0
o < o o M o O  -■ « — o o  o o o  * o
J C m • ■ ■ • •  - ■ ■  . ■ ■ m ' •
o o o O o o o o o  C M o o  o
C O
>. • i'. ■' ■ i-Y
C O ■ • i ' '  ' i . 'Y i  - '  . '
> - U J M ■ e r - C M  1 M 1 ■■ I: C M K »  : « -  C M  ' i « —  C M
C O • I . -  ; .i . :  '■ ■ ; ;! ■ j , j ■ ;  . . .
< < j ’ : . ; ; :
o - i : '
ft—
z y.
CO L U . | r . i i ‘ ; , : j [ ’ ' : i v ’ i . ■ ' ■; ll'. i; | j | | ; | i  | .Y - ■ Y
C O x Y  Y , j : : M ;: -, ■ i' ■ i • Y i  ' ' ' i i i 1 ; i i '.tii; ■ i. . i ’ ,
r » U l M v * Y Y : M t ! ; > >  j! ‘ ■ o : ' O V t u  - "  M  ; C M  !.' v t ' . h Y  ,
OC _ J ■ ■ ;
H U l c a c a c a  'Y c a c a i  v 0 3 1 c a -  . c n  c a t o c a  • Y c a
O
z : ■ ; : ' '  iY  :
►-# ■ i f ; ■; ' : i i i i i ,   ^ :. : j- ’ ■■ ' i l j y ;  ■ i:. ■ ; ■ V ; :  i r ■ i ; ■: : ' ■ ’
o U J iii.-  ; l ; - 1.1;1*; !l. : i ' i  ! ' • "  '  |i
!. j i i ■'. > ;
< CO (X I CM !■; o * CM C M ■' C M  ; ■ « - •  • : ! : . ’ « -  j j; , : ; !
o < . |.. l ' 1 :.i. , , . ' |! ; .y  ! | ■
- J o
1  - i,: : ' i  ■: !!': y - '■ ■ ■ ■ ! " ■ i ’ ;Y
f r - ' ' V : ' 1 [ ’ . ii ':* 1- \  ;-.: i ' ; }-:i ' •
i_
, ■' r ' i ' i  ' -
OC
o
• l! 1
■ j l i i ' i j i i l ' i . I i i i ! ; !
' r ‘
; : Y  . •!■'•
f  R i :  i ' :Y
!i .a . MU s!j i ' 11 ;I i . j l v  : i ,1 j , ■
C L CO r \ «■» « -  .■ i'1!' W"\ c r * *!::!’* CM ■ i' CM i l ^ , C M  j;. CM Y-Y CM '
n c V: ,:i; I'M i hjIV Mi-., ■ ' i i - ; !  ■ !!|’: ; Y ' ]YCOo lYi I.-: 'iV. V'i-' : • ; i ■/ ;y; Y . ’ r  . .. ! !'
’ ]' '.!!
VC
t u
U . U I  S T ca
O U I  0 3T
o c  s :  0
- c a r  . =s
O H O
* 1  i c  o c
H H  U I
*-*CO O e &
W K Z  £
O m UJ Ul
O-U. CC. 2F
CO
U J U >  D  < £
o c  2 : 0 : 2 :
D H  Ui O  C  
» -2  CC U. 
•-•UJ H
z u  -  
eur x  rr «r 
<tuj c o x
2 : 0 .  2 :  5 :  U J
K O O  CO 
O  2  ' >
U IH  U i i A 4 « * » « 0 0 « ( U N M ^ O > N ^ » N < i ' C i l v 4 N « ^ N N « l  N 4 0 N 4 0 0 > W « 0
3.CftCOOOinfrO»ftOO.OOD>OOv0.r(Oft'>tN<-COOv«-(MX)r-MaOfr(> 
O  CO CO «— * -  O  CK IA 0— «— P>. N  «r* n r  CK IM CK «~
KJincs CK CO Ik. >« «• Ifl in K. CM
co  m  w  •>« k > r u  i n  i - c o
C  K> 00 «r- CM O  CO
CVI r"  n r  n r
N i - C K N r - l / l l M r -  CK CM «-OH<>in«—0*W w— CK IA «-* iA C X « ~ (K in « r 6 t in « > a in r * 0 >  IA «— 
CM CM CM CM « - CM CM CM CM r-IM  r - W  « - CM «- N  « - ( \ l  a - N  r - f t l  « -ftl
(CO
O
tu oc
U iO  < c  oc
C < U 1 O 
z>*-ac u. 
K Z K
H « U ]  t u  
z u  — u  
X S tsC  X  c c  
c i u  c  o
2 : 0 . e  u.
IA
•-*
CA
>-
-J
C!'
sr
<
h
CJ
c
X
U J
o fM rM o rM rM O » n in o c o c o c K O " ^ c o « -C K < K m o m N .'C K - M < t  p . r - c o M V N N O M  
o c f  6 ( o n o o o o o o n N . s o > i > o 6 n i N ( x o c o f r o < > o i v r N n n « o o o  
«- O  CK O' «- «- «- «— »■ t r  f -  CK O'- w ~ » * r  t *  r  O  O  (M «r- <e— «- *r  c-  M ifl CM i r  «*• «•
C  <£ XV Cv A  W O N  c  o  ein C O  C O  C M  r  n r  CK c o  c c
CM
P
O
S
IT
IO
N
 
O
p
f
ir
s
t
 
t
h
r
e
e
SH
EA
R
 
F
O
R
C
E
S
 
M
EM
B
ER
 
N
U
M
B
E
R
N O r N r C I V O r N C r  O .M  
(MCMCMrMCSicvrsini>CMCMCvrii«~«- m— «— ■nr .
CCK CKO O' ©  O' CK O O'CKOO'CK
m~ «— «r— «t- «r— <r- nr ■ «r—
«• 0 O  CK 0 O N. O O CM. O 0  '• KJ
0 0 O  N. 0 O K) O O u\ . O . 0
o z 0 O  nr O O ' O O O O ■ 0  .
• • « • . • • • . • ' • • •
0 0 O  O . O O wr O O w- O 0  ' O
m
0 O  r O 0 O O O 6 t O 0
mm 0 0  ck O O O  ; O O CK O 0 XI
O C 0  ' 0  ru 0 O fw O O M . ■• O . 0 ru
3Cm » • • . m ■ ' • • ' • m ■ « •
Q 0 0  0 0 O O O CM O 0 0
W
a-*
CO l • v -i
>-UJ to / «- ' . CM ' M v  : : CM : i w P CM IO CM
-JCO ij;Vj
c c : - i ;• :: 1 :■ * i ■ K’i'z o ‘ 1 • 1 • ‘ p-iji iji ■!:
<r
z *: : . i: !» ' ‘i Vi'- ij',!; ’ ' i ■' 1.1 ;! ijp’’*too i ■ i.‘ :.\ ■' lP !; '! ' , : i: i I' ! i ■1'=: • |7': < !*• tr’• • ;i, ; . ■, , • ■ !;i
cos: : !''i i;: i| 1 1  .1 1 ; iPiii •. I iii! II' :i ■ I'i'" 1 | ■ ■ 1 ■OJJ . V c •-'Dt Of'- I: Ok .!pp. IV !:• W. li-i"1;. CM .: ■’ «J- • c O' Ot
0 :—1 i-p:
►-IU *a • ca i.' ca i; CD ifi-'i ca m  ,|;..j .I::-, ca .: m ca ca ca ca
O .
•—• ■:1;; i\j 'liiii i''i !' iii'ii iiij * ili' i ;;" j!,.:;! . ;; p P.-!' ' POUJ V ! ’ I'1'.'! ' > !'[• 1 I'Pi! : i'1'' 1: U i!' . i;.' '■ .' • !'(
cto nr- [ ■ /'' nr'/ nr ;'|r • “■I n  ii,;p. CM CM CM CM ■ CM' CMo c  ■ • -I i P ij' • ! :'.M !: 1
- O  . i P '! !' ip' 1 i!;;i!! lil llil' i l 1 :■•■
1—
oc .lYi; jjl'il: |j!;j':i jlliiij Iiii i j lit. • p p ' li;! ■ . jP’I'P •i'i j:-;:'O ■ YP * ""I iijiii ip iP'" I'.';
j:' '! • : ! :| . ■ !■.,
O.UI ■ '•■'i' P ij '!:)' ■' ji! ’ '| !''j!i' I1:!"!' ■li ' • i1 1! n.':: ' ■!.•■• . i:' •; ! '• ! ; :O-IO CM cm Pp; cm'; f'f'j :i *M !;■ ilj IM • • !|'’;CM ■; cm CM CM CM
o c ■i’i li"'!! ■■j: | |i;l| ' !' '7 ■ •1 *,1 1 i, j; ■ ■ii • ' .1.
too '■ ;; '!■!! ■ j l ' . ,  J , ; . . ' i ' . ' . i 1 : ■ 7
:!| :ipi! . ■ I;:' Iiii
i ' i  i j ' i j ' i  ' ! i | i  !' i!:j
!!! ■ l i ! : ! .  . ; ! i i i  1 ii!
I
:!|! i ' i .  1  'ill' .iiii
pi; i ili Itu l1 .iiii j 1I! II 1.l!)! -i. u i l l
iiii IP  ii'
1 ui - I
150.
tuo  o
»-« UJ
u-iii s: CC
out o OF
CC OF r>
z z 2
O H O
•-« zr 01
i— *— K Ul
H lA O Ct>
tOO£32 s:
O*-* Ul LU
CO
U. X
OCO . CO
O >-
ui or _1
uio <; oc «cc
o.<t Ui O Z
3 l r X  t t .<
H Z K
MlU Ul f-
z  u  ~ U  Cl
oar KBf «i
•n o  <  O  X
sra s: U. UJ
O O « lM ^ r \J W r -> J W » -O in N r -M in fV lM M O C 0 t0 r -C \ IN .» -> ^ 'r f« -0 . 'rN -C C
o> < i m c o o i O O f t C * - ( ) 0 « - n o « o o  c a c  © c ~ * o > o t > . © © o  ©  ©  « -  o  t n  o  c k
o  tn m  «r- «- sf IN- *— ' «— u- • <r* w. w- O  «“• «— a— w  w~ CVT sf * 0  ar—
O. O 4
r c i o  in m  Kicoin cm cm cm
fs- st KV N O (A  >t O <K
a— a— K l  CM «*•'
0 . l f t r ' N f - W f t J r - « N i > M N * » M N r - M W « - W N i r  K ) N  « - W  N  « -  HV l*> CM fO  K i  CM K )J  
« -n j< v (V t -w n !r -n !< v » -n < tv « 'n i i \{ » - -< v n j« -n jn { « -n jtv J r - (M f \! r -» - f t i  ■«- n j
(\in<tOOvaOO(OK O N nJ © O M 0 N M 0 » - N 0 ' J  p O f r N O  «- IAWsKMKOa  
OOOh-'OOOO.GsgOOO *-0 «- o o tn o o  S « - 0 0  OONO*tf Wr-CCOfr
C  ^  W • -  «* «r O  fn N  «— r -  «- «* i r  «■ O  «— l\i a— «c- «- « • « • » *  m  in  «r
c  «- n  o  o •ji c  oo <  ec n  <
in o> to m o. co inoco
CM CM CJ
DC 
CO LU 
li- LU LLi 0j 
O U iO  E  
OC OC 3
z z o z
O t-U .
•x Of
H-»~ DC LU 
a x tO  <  CD 
(O OC LU s :  
O m Z  U1 
ClU. CO E
O  £A(A N  K K J N K IO  (MM p  (M M  O W  M  O  N  M  O  N  M  O ft l  M  p  N  M O M M  M M  •«*-J
r ( U  a- CVI CM CM CM CM CM CM CM CM CM CM CM CM CM CM CVI ■ ■ •» . «-
o O CO o O  • CO o o ■ . CO . ' ■ o © /  ©
a o o s t o o o o « — o x o w ~  ■ |
o z  . a o s t o ©  '■ ' s t o o CM © o  • ■ E
• • •  ■ • • • • ' •  ' • • j
O G o V - G o . O  ■ ° © . o © ■ ©  ; « — 1
c a j
O o S t  • o © S i O o ■ < t : © ©  . sO
mm o o CM o • o  ■ O s o © o O CO
o « c o o s t o © K o o M  ; © ' © CO
■ • . a • ■ . •  • ■ . •  • a •  ■ '!■ a ■ a a
a o © CM o o o o o O o © « "
t o
x  -
CO . • ' h .*?’ ■ •. ■ ’ ! j; 'i
> •  U l M a - CM ' M ! a — . : i; CXI « — ' CVI ( w CM
—f  CO i n. ■
<  < *•' !;'■ I :
z  u ' /  :• i i '  : ,i ;• I ; i ; .■■■ ^
n -  .
z i ' ■ M . ’ ! i ' ' • fi-;=' • ' , : i :
t o  LU ■' M : ■ - F ; ! i , j ; ; •' ;i| • ■ ‘ / :- i  ■ '
c o s : - ■ ' i ! -  • liiii! i p - : .  • 1 ^ : i
Z> UJ > . M ■ (M (M j j ‘ . : : ■ ' I f : ' O s  . tv s M
o :  —3 ; J i ‘ i ’ •
h — U J c a c a CO • ' f  ; CO c a a i ; : G%  ::; i r < a ■ P :' “ p : c a ©  • ; c a
O
z  , M. ■ V ' . !; ' : . j p p  p \ .I.' 1 "
X • • .ji;- : ' I ' -  t ‘ < . l [i;l ;
• liiii-' 
• j|i{;- j j ' / / ' ■' p p ;  _ tP ’- !;i:
© U J  : ;■ • • i . : i. ■
< t c o CM m r  . « -  . m r  : i'- i^ i| ' w ~ c m  ‘ CM
o < i; : ■' . ' !|i ' V ‘ r  ' lil : • | | : i i ’ i ‘ : • m.
_ » o  , l i " ' !
■ IJ' : I,1;.; n ; j
P i-
p ! ;  (‘ v - .
J - ■ . i. i ’ -i'
' j,; . .. .
O t  ■ i i ; v  ; i i ! , i I P || : : i;  ! j ; \ ■ jl'i:!)  ■ ■' ijj;:;' ' ' j p i  p ’ r ; ..
o  ■ 
a . u j i k  '' •'St■: ; i '! i ! ; : : ■ , p ' " '  ‘ 1 i 11: |!;!!!
a .  t o fM r o t o » o !:l ‘ w  ! : / r o . I1;!1 t o • |> : k » ;i/ : M 1 » o W
Z ) C ;/ v I j 1 . . ■ jlii;; {•‘i : '■ : ;'!!■! ' !!//•C O O l:-v I.;.!
Ip;! ji.i! III Pin
IP ll Iiii iiiii i I11 ii I'l1 ill ll
ii'!: ' iillij
• i;
I -t l l ;
1 l :
%. ' .Ill iS Vip- P.
;
|||! !;. .|i:i
I  I
151.
iiii-
— toll
IL M
o c o  0 to i'-
0  z >-
UJ •-« _J <0 iu  m N  «• N .r - tM (C K IN .« C K s l(U c lM u N in tS  I
IUO 0 «r O O fH C  vJ cO O O O s O O O nC O O 'O O O O ' O  O  «>v j
O C  Z fC Z isr- • -  rst 0 w* 0  in 0 . w «r «r- j
D H IU O P* r - n w N
H Z  t t u. OIM «r* «r-
*-«UJ »-
z o  « «* 0 in cm pi
cj or x  2E. <r
<  Ui <  O X
E O .E x u.
cc
M Ul
UlUJ£ cc
O ujO £
Z X z
O H O
m  z o r W r - IV w W W r*  W r -  M rv
H l * x  tU
MOJO © ,
« o c z x . .
0«-» UJ Uj
cl u. cc s r
M
u_ *-s
oco Ul
0
Ul oc .1 ..
tu o  <r cc < N.IH IM .M O «- ^  t O t S
o c  U 1 0 2 j^ « « N .N .O . r - M ^ < V K C O O .O N O (M > r O O
:>«- sc IL «£ «— W if tM r - ' w  ' w-  jp.
H Z  IA C OCOC Ki CC N
m  Ul Ul 1- in  k » ra v j t -  O
Z U  —0 O (M *-  «-
one x oc <•
<U) < 0 X
x  n. x u. UJ •
oc ’
COU i
U. UJ tu cc
O LU CJ £
DC OC Zj
Z X  C z
O H- U.
*-« oc «r- «“  «r- • • -  «r- «— . w  or* w~ «—
H H  CC Ul
m U < ©
CO OC UJ X
O w X tu . '
a u . in X
■» O O 00 O O  Os O
0 O O O 0  tn O
o z O O HI O 0  «- O
• • • . • • • •
O C O 0 O 0  • 0 O
ffl
O O 4^- O 0  CO O
• O O ca O 0  ", tn'- O
O C O O m O 0  cv O
X  »-» • • «■ • m m •
0 O O ■- o ' O O O O
1/1
*■<
u ; .... " : Hi i . J.'ii'i
>-lU M ' tT” : ™ ' in ;i- «v V;l;i n  •
—*t/> !■ ::M ■
< t < ■i • V ii-;.'1 i : 'Pm •
Z U ii ' ' i '' '
c
z
to UJ j: 'V - li:':!:. li-
«ox 1 ■ i : I':1-
3  uj IV .i . ,*■ : »  CK 0l-:. !i
OC —1 !i' '
*—U1 ca a ca ■ • ca li eft ca /-jv m
0
z  ■ ■1 Hi ji. jii ;i .
ji:i;|; ■ ‘iijji;
jib i j;'
*-•
a u i ■ Iiii ;i ; ■ 1..
<  cn (V CM INI t\l ' CM : (V
0  < ij . .r ■ ! - \ r’!i'.i ■ :: ‘ i'i
-JO ■ jjl.i!1
■ p i' ;l:i l  'I'i ■ 1: -
H-
oc . >■(
!L I f j l i i  Iijji
■ ji . i,i
0 P'iP ■ j!’ i ' i pi- i;
a. ui : ■ i’i-1' ip' I! :.,- [!! jjj lil';.; ■
Cl 10 rO M i:: ;i M M Pi':- m  |!! !»o ' M
=>< I Pi.! ' ' ■
l/l 0 ;!-V: •
i:.
iHi
iiii
. ' 
l i r
■!l ':!!■.liiii "
!i P!
iv in ;  I I
Pijl*:
I'I
'•I i: 
i l l l l j  
li'liM
(i'll:! j ji i ' i 1 ill!; •' l i t  ■ illli ii ■ 1ji 1! !'l! ■ iiii! ■ IIP ■ i'i1^1 ■ P ■ li li
! ij; ! Pll- il llifij
- l1 1 i! l
| j ■■ 1 1J
ii(;i ;!Ui: !!|l
illi!
W I1I1;1:. - l-.'
m-  k
ji pi
| ! | i :
Hi
152.
ill!
Ill
OC o  o  
0  2 
Ul •—
U i o  o  
o  <  z  or 
D f - W O  
h  z  o  a
•-4 Ui 
2  0 - * *  
o  or x r  
< u i < o
X  CL X  X
f t
— m
u .  t u  s ;  co 
o u i o j :  
a r  d
2  X Z 
O H C  
•-» z  oc
UJ
M in c  o
US OC Z  £
o  u i  u t
a  u. a  t
co
9 0 » (s  «K )<0  0>oaO '4 in<O N -«M O K t'4m O O k(> .N N <^<O rO <4 ION- ft) O  N- tO 
in f \ I in O 'O £ X t)0 O < > 'i lAlTi O .O O O O iO N - tC r it - IS O t- O 'C f t l 'O 'J M O 'C O  
Z  f.KS m «- cr* tr* CO to ro t r  i “  «* st N- «- r -  f t lf t i 'O
<[ftt O iN  tO r-'O  ft) N M  ‘
too 'O oito
<iftj r- *-m« NON
(M «r- 
X  
IL
<M r-4j (V «- ft) 'i fti r- >f (V «* ftJ *- -J tV r-0>'t0r- ^  ft «—
ft)ft)»-ftI(N*-ftJfti«-ft)IVt-ftlft£i-ft)ft)t-ftl««-ft)<Vfft)ft)«-«-«-ftJ«-«-ft)
ui
OC O  CO
o >-
UJ oc
UJ O «C ec < to tn N O r-» i O tOOO'Oft 
0 < U 1 0  2 p  N  r * O f t O O « « “ O O I M  
3 l - Z t v < ) O N r - « >  » - O N N « r
H Z  Cf | c  K K C R N
»-• ui uj i—Iia  oo «0 m eooo
2 0  - «  CJjfM CM
o  a  ;c cc << ui <  o
X  Cl X  u.
...
OlO«“OfNON>iO«-w>. 
w0«i*-00'i0«-00l00tft0'»0ftft 
r  r  O Win r* «* <r «■ «r c «• CMm •”
c c & 4* r  ft
in o c o
CM «-
OC 
CA UJ 
U. UJ UJ CO 
OttlU£
oc oc r )
2 X 0 2  
O H- U.
»*« OC
J— I— OC LU 
w «  <  (O
t o  oc * u  s r
O m ZUJ
a  it  m  i :
N<<3 f f t l V ]  r -  CM MJ t - f t l f t r - < M f t « * f t J f t « - ( \ l  f t O  N f t O N f t O f t ' f O f t s f O  
(MV'-fVJfVv—fM(Vw*-CMfV«— CM CM • -  CM CV w— ft) ft) * - f t |  ft) w— f\J CM »— IM CM «- <r- CM
co uj
o UJ
ft> o
o
o
o
o
o
o
in
O v
M
O
o
o
o
o
Ov
r>-
o
o
o
o
o
o
Ml
N
N-
O
o
o
o
o
©
VO
VO
o
o
o
o
o
o
*— O o IM
Ov . o  ■ o fO
rvi o o M
. • ' * • •
G o '■■ O ■ , *-
M r • «r* CM. K)
i';;' iv
CM
CMI
ca
st
ca xo
<r
ca.
OK
ca
Ov
ca
Ov
ca
CM
03
IM
ca
p i iiii !ji!iii i l|!
i! :
p !
Tv;; 1. . 
ISijih' jiiii
i'i! fei ■
s.It i
P'!. !;;i-
li
CM
I' j;
II
ll1!’!
CO
u. ►—i
o c o  © co
o z  >
Ul *-• —J
LU L3 a  <c
OC zccz
SHUlOH
1-2 tfi u.
w LU 1-
Z U M »«0
© oc x  a: «r
C UJ c o x
SC fi­ s: £• u;
oc
M UJ
ll. UJ XL c c
O LUO Jl
K E D
■ z z z
OH U
z  or
■f— »—>M UJ
M COd CD
to oc Z i£T
n ►<LU UJ
CL IL cc r
U. »->
QTO CO
O >•
U l e  —i
USO «t or «c
OC UIOZ
O H X  U . « t
1- Z tr
*-« LU Ul l -
ZU » o o
© or x a <
< tu c o x
a :  c l 2 !  l l  Ll
A & m K V 4  «cn'<i(0(K <4>0 0 > IA N .K )4 0 lA C O « 0 « < in K O » l \ l< 4  « ( 0 » 4 C 0 r 'V \
r ^ « - 0 0 r i r » r - 0 0 > 0 0 c 0 0 . 0 '£ ) r > - 0 0 v 0 0 c 0 t * in in « ~ 0  0 t > » . 0 0 0  r - r -  W O  O O' 
O J o .  «* *» «* • “ «- (r  K1 r -O  «“ 00 Kl CM . .
>Q 'O (K v— O  O  'O O N  <4 C\J sf
O O O  CO r -  O  ( V  ' O N '  V i  N  M
r -  «- co co tn in c u r- cm >o *4
>}■ C b  CN >4 r*  O ' «— O t  **1" r - O ' IA 6>  IA O ' U> W «— IA < \ l m ~ IA OJ «— IA CM «r- IA CM «** IA
r> «• (VI it  i r  W « - * •  CM «- r -  CM «* r -  «- t r  «* *• «- CM CM «— CVI CVI r -  CV AI f  CM CV «r f\I IV t -
■ m  I
o a O 'C O « m < O O N N A A 'O r-N s I« 0 'O O O O O in in O (V < d O C O c O O (O C O O tO A  
'O O 'O 'n t O O O 'c - r N ' I l f t W W O p - t O O m o O O N O 'O O O O t J r - O lr t lA O O p  
CM CM CM «-? « -  <r~ « r  O'. CN CO «— <r- . O  tO lA r -  v r -  v O tC C O r* * * * *
OC CC >C N I V N  © C O  C  K  K
■. cm «- «- « -N .'C  in o > s  moooo
1- CM -CM
U . LU
O LU
CC
z x
O H-
I— I—
w (/)
CO OCo*-»
Cl  Li­
ar 
to UJ
u j  c c  
o  a r 
oc  3
o  z
LL
CC 
CC Ul 
<  CO 
LU 2T
ac ui 
co a:
O ' M O  O i M  O ' O • ^ O ' b t M O O ' & M O ^ M O ' O ' M I M ' O r ’  CM >C «— CM >C f  ( M O «- CM O  *— 
«— «— CM i« «— ■» «r- «- «• CM CM CM «— CM CV <r- CM CM CM CM CM CM CM
■ M o o CO o  . © CM O O a O '. ©  : m
A o o CM o o O o © «— © © O'
O Z o o IV o © «— ' o  • © CM © © Kl
x o ■ • • • • • ■ . • . • ■ ' ■ • •
o o o o © c  ■ G o ■' ° «- . .© ' ; © ■ ' <3 .
ca
o o N. © ' o ' rv. o " ©  ■ O  ■ o
mm o o 00 © . © <© o o uv ■©' © O
o  <c o ' o K1 o © o o © o o ' ©
• ■ ■ • .* » • . s « ■ • •
o o © O o o o o o ' CM o o :
CO
m~t
to
>-Ui ki - «“ ■’ : cm Kl «- ; cm 'i Kl CM " Kl ■'' ’■ CM
—» » j ;
<  < ! ' > '■ iil'l ;
Z U i ■' 'i
c
1- .
z .
to Ul 1 ii . i.
co a: i ' V. ' I!■ 
O uj M ;.■*»' !:1 : iX ; X  ' CX ■ r M ■ ; fM ' ■ ^  1 ■ ' I'*’ •
or -j
1— LU ca ca ca ca ca ca  ■ 1 " CO • ca 03 CO 00
(9 ■ ii:1 l.il ■‘i;|:. li. 1:1;. ■’ i: 1 'Z j: '! |i! I ■' 'i'iiii • .1"' ;i;iM : ,| i.l'i p:.j ii'ii'i ■ii i iji;i 1 ‘;i :•i' i:l 1 ' ;QUI i; 'i'i ; ■' ■ '! !' ' i ;
c  to CM cm ; CM CM CM ' CM \ CM ■ m r. «- ■ • V* WT. «-
o  < ;! r
-»© 1 ■
H T ' i i:
or ji1;;; 1 i 'i' i J ll| ':!l tli:1'; ii.;. : | ; ■  ^ ' '' ■i ■' i i,
O 1 !v O'; iv li'.
' 'iiilij ■ ' |V i I ' 1 ;' i .
CL Ul ;!!■> III' ."i '• iii'i ' i;-!: '!
Cl to «- ; :■' «- hr Ij •*;!! «■* '; ■ ' CM . CM CM CM
3«C ' :l ‘ll- i.: i ‘.1‘. i ! ■ : I ;:i 1COO
iiii j'Jii
!!'■ Ill
iH I, • |:;
iiii.
p .  I I  
ijli!
i!;:' ■
li!!.. ■
■ii till!!
'.ii! I 1' !i:' ;
■' ■ i
I : i OCO oo  sc
UJ M
|UU> o
o <  2 :  oc 
OK- til o  
t - z  »  u .  
•-■ui
z o  — •»
o o r  x  3 ;  
c u i «t o
ETC. s : ^
Ml
*“*rC/ll 
>•!
CfCK 2T|
«s
H"
o
[C 
. .»• UI 
U.1U 5 :  CO 
OUJ o  E
o: s: => 
z x  z  
O I —  1 3  
M  z e e
fc-ln M CU
* -n n  a  cd
0 0  OC 2 : 5 :  
O * - *  U i t u  
a u  cc. :e _
<r 00 4 « < O C O I \ I I A K W r * K 4 o . K <6 « K ' * n ) < l l 4  K- M  r - M N i n N < i O f r ^
O ® C C cC H ft0 <O  0 < 0 > C i0 .C > {X 0 > O 0 .0 k r 'C 0  0 K 'd ft)« -0 > < r £h<OI\IOQr-N<i3 0  
«“ O  OO CO «r* «— O  CK m«r* • *  "t IS-- 03 «“ (M U O  «*'
K lin  CK O' «) N- I f tK W
oa m n  ' ; k> i\» in co
vJ" tn CO f  «“ r" CvJ O  COcu «- «* «■
«o o  
o  o
(O:
m « -tn < \i« - tn fu « -tn c u « - in o > tn « -o s tn « -o .tn « - in o ,« - in o > « -tn < K « -C K tn « -o > u \ «-( 
CVI CVI «- f\J CV «- CVJ CV 1-  CV CM * -  «r- CM «— CU w— t\t «- CU w— - ' - - IM vr- ' f\I t -  (V w— CM f
OC 
in  tu
IXIU Ui CD 
OUJ U  Z
OC OC O
z x  o  z  
O H - u -
M 00
l-H* CC tu 
mm c  ca 
to DC UJ 3C 
0*~» 3C Ui 
O.U. to s:
c c  o  t o  
O K
U1 CC -J 
circt < r c  <  
esvf tu O Z i©  r  «- C  W HI o  
z»s~ ac tx «t 
*- Z  V.
MUJ LU t-
z u  « u  u  
i3  o r x c e <
<l Ui c o x
2C ex s; u. l l
t>.oofncn^>NOOcKoj
IT. W « -
c o m ' . - '
O  co eo
( M O t - h l t > O N r O N r O O ^ & O ^ C M ) ' 4 &  
(M N N M N N C V iC U N C V N r a tr r -  w~ ,« - « * -
O' 0 " i  0. 0  O  O C  O  O
. . . " 0 0 CK 0 0 IK. 0 O CM 0 O M
A 0 0 N 0 0 m 0 O in 0 O SC
O Z 0 0 «— 0 0 0 . 0 O 0 O
v r> • • • • • • • • - - • • •
0 0 0 O 0 0 w- 0  • ■■' O c 'O  ■ 0
m
0 0 0 0 O 0 o ' ' ' Ov 0 O
0  • 0 ck 0 0 O 0 O CK 0 O IO I
©<« ■ 0 0 CM 0 0 N* 0 -' O  . M 0 ■ ;■ 0  ■ CM 1
SCm ■ • • • • • • • ■ • • •' ■ ■ '•
- a 0 0 O 0 : . o ' . - 0 O CM 0 • " O . O '
• r 1
to
M
to i ■ ’ . ' ■ ."-'I1 ■ ». . 'i
>-tu M - «■* : CM n - «- • :M <\1 • tr* -" CM M P; CM
—ten ; ' ■ ;!
« •"i'l.’i . p ■ .
Z U ■. .
z ' ■ i:.: ' ; .::-i ; 1 ' ;V I '-'" ''" ' I vwui ■ ' i'i- i'-.i-i ; IIIi'i ■<■ jij'il i! iPi; lip’’cos: !•' '!;•:■ ! ll'- ■ :■ j
OUJ V* 0 ,- ov. Ov - ' M  .1 M M !: ^  !; i?i • ;' CK Ov -
-
CC—1
1—UJ CO CO CO CD - : co- ca' . : co - "■ CO CO :• ' ca ca ■i: CO '
ta
' I I I  i
■j: :• . j ■ ,1 ■ ■ i; i i. ;■ • i'"ii 1 ■:i[ :z in'ii ii: ji!
*—• ii)/' l l  : i l l  if f 'Sij ' ii;: li'lili
i'!!!! 'iii! ill. ■ 1 ;-i":
jli'ijl |; i; - i p:
OUJ I ■ !• !' i'i I1'! -, ii ■ ' - . :'l. '! 1 ,•.■' ■
< M «- . ■ *“ :i: 'I w— ■ *M ! CM CM ; CM «m j.' cm : cm ;■'■ CM
o c i i|| ,' Pi:. j ;i':; ' j : i:i ! ■—JCJ : ' P"' p;;;: - 1 ' ' '''’'P ;
J- ..'1'; ; ;
Q£ P-V • ii'fi ' p'llli 'i ’ ii :(!' l.'-uj iii: 1 j: j; ' P!- ' i'iP'li ■ ; 1 i •O I I.'!"■ ■ i 1 I!:;- III!' -: ''P. ■ Plipj Pi';i ' P'!i: . ii,!' ; . '!:'ll !ii| : ''i -P i'l.p: I-1
1 . :
CXIU I"- - iPP1 ill' "j;: ! i •;. •.1 ll;1:!'Cllo CVI CM !|" CM -.I;-;) rvi jjiCM- ■ cui; iiii (M ii.- CM CM CM . i':- CM P' CM
=>< ' j l :!
1  1
i':' ii.:;; t,j ;i 'I'PIflO 'i'i- - II I; ■ :■!,:i ii'! P 'i;;;- l;|i.|i
!;;jri - liiii
lip ■ ii
i i i i  i i i
ii •ill- ii. nil
! In
/Is--:ii: ■lilll ’ I'iijljf!
ill ■ li! II
i! i : ip!. 1:1•(!; u I'll:! Iii!
il' l!il.i §rli: I1! / ijil III1' i l i l i i
"li! |!i!!l 
II;SI
Hi li!'i! • !;
iii; ■ I li
I Ip:
i . . . i [ ,
I iiii
..ill!
piI I'! :
■ill;'
;! f i l l  •
155.
. —v
iM 'i  ' h h i li-'j
I :!
I-;:
!!i":
- jjin  Kl a o  * J K S N  w * > < r w  « * O tn  K r - M l r t N N W O m  C O « -N N .i-< d > 3  * -O k f -  S «
£o O .0 .< f t A 0t> O .O O C K O « -« 0 «-»0 O .O O O .O O « - 'O >0 
O  in m  «— w  *« «- "it N- «” «- • *  «r- «* e* O  «■
w in « -  >o <f Ok 0 . 0 0
M O kO  if t r tk t  mec«n
K  vj M  N O O  O O O
r - c -  Kl CM ar-
t- O Ul O O' O' 
r r N ' l 'O r -
urv «- o
CM (V (VJ
b»m r-N«-KllMr-M«Mr-WNr-MN«-MN«>K)W«-Wfti «- Kl Wr-fOM WWW WM 
c-(Nft;Nr-Wft{<r-*VJ(\l«-Nftli>W«l'«-NW«-NW«~<VW«“<MN«”«*(V «r CM
Ul 0
ItlD <  CO
CX Ui O
COOO.oaOOOKlOCMOOOOlOOCMKlOw-N-OOw-OO.rMOB-urtCMOruN-'CO. 
O O S '0 O O * O 'IV O '0 « ‘ O » > O O M O O K rO O O O N iO > *W rO » (> . 
«- O st (V «— «- «— w- OKIIVb—«-«-«-«—«-Ow-CM «-«-«—*r-w—«r-K1iriN0 »*•
C r N COO CMC CCNO
m o- co in 0  *o i n  ©  eo
CM CM CM «-
O O . O ' W M i O r M M i O W M v O W M O N M O N M O N M O N M O N M O W ' t ' C M ' C  
r - « -  CM m~ CM r -  CM w ~ CM CM CV CM CM CM CM CM CM CM CM CM «-
O O co O 0 CO 0 0 CO O O <xa O O St O 0 fw 0 0 O O wcatr O O O O st 0 0 rur O O ■VO • ' m . • •  ■ • p • ■ • • a -0 O O O O '■ 0  . 0 ' o' 0 O Ocn
O O <■ O O fw 0 : O si- O' . ■ O vO•* O O CM O O Ok 0 O in. O O ’COoc O ’ O O O 0 O Kl O O CO |li-* a • - a a , P • • a - B • a a a Ia O O CM O O O O O O O O *r*m•—<CO : '•«*: '>UJ Kl . «T* CM : : M i.' *r*' • <u | Ml CM n •* ' CM_io i!' :i i. . !j;L i«  ■ j, ! | i‘ I' ! iZU i"| . i r«S__- __ i • 1 11—sc . t.’‘ 1l/U :i J st’iS: ; 1 iiii! • |;( •;! i!iW' . iPl!' ;■! 'i; ii1-' :itctr • 1 • \ .•! j.' 1 : I- Ni. ! 'T-- i!-i:i U!. 1 " -301 > . : M ?!-.-•! m !■ M ' &.] »> OK- . :■ ' ^ ■ PM02-1 - 1 ;!Mil ca CD . ca '■ c a . c a ; c a  C: ca i- ca  1 ca c a ex -. ca
!
CJ .12 i ■ : i L> j;= ii;-! j;!:-;; ill iiii" ; • . .j*-* •:i : :;i i1 ii!!il! j |;ii |j!i MS.ri- - 1.1 ■< ’rui ’■! ■ j',.!!; hi . Iljii! i;!’ :<*/> CM ' ‘ ^  } **! ! ■ lji.il CM M 'oc ; : ■' i,;i’ . |;.'h M ii;i •-0 •i >•' I !;:v| rp, if j-
H i*: i!| . iiii llQCO ' i'i': j !|i l i K: ;i . iii'j’l w*  - I f illjlrim i'. * I'i '■•■I ilili'l 1 . ' 1 .a CM ** .wi';' ' !■' w K l |i| :!M W M M M •: K l  .. K l
r x c
U X J :i'.: L- ii''!:1’ ■ I;! L'L fcir p- '|6  IS- VI Li' ' * ■ .
illI 'i
IL .
! i;l iiii!ill! ' L|
ill 1ill i!1 i i'!i
1 i'i
I f
i i.lil
l | ,  a  
Ni I I :
I'liji! Jill! ill!1 ri'i
. j 1!.
Iiii;lil! iil ■in, <
IN.:
156.
cc
M UX 
U-LU S '  CC 
O U lO £
ors; n
2 3 C  2
O H O  
M Z t t  
H I -  m  Its
*-* C/3 C tO
tn c c z  s:
O m  IU  U i
OCO©
0  2
U I m  - l9 k O  CM IA  CM w  IS. «r- IM  CO W  I V  kC ©  M  CM <r~ CM o .  CM m  CO
11)0 0  «f[!0  O k O O s l’ C O O O O kC O O 'O O O .'O O O O N O O O k.
0<Z K zfa- «r W C B- «- *- <r<r O tn© «r «—
O H u io < t !> .* -«  men cm
H 2  C t UL O  CM «*• a -  «r- K -
► *U! t ~  s t  K> K» H I O  sfr
Z U  M  » U  K l CM CM
©O' X  K  
< U i« C  O  X
r a r  s:
KlCMKltOKlCMKlKlCMKlKlCMKlKlCMKlKirMKlKlfM 
* -  N  t "  CM <r CM «— (M r* (V r -  CM t«. . CM
CC
u. * -
O C O  CO
o  >-
Ui DC —J
UIO <  DC <{JO Ml © l A N N O  « - M M i - © © K . © | S . O k O l f l © N
0<CUI O z5n  M N .M S O k ir N .a C M n N O k O f '.O ^ O r -  M «-  
D H X  U. <||<r W ttl W «r «** f  © N * -  « -« -  <r-
•C OC OC WCCS
IA K) CM M i r O
CM « -  « -
1- 2  CC.
*-UIJ UJ H
Z U  - U  u
o c e x  o c  c
< U J <  O
5T O . 2 :  U .
o c
( A I D
U .U J U i c c
O U l U £
o c  oc 0
2 1 0 2
0 1 — u .
m-t OC
H H  CC U l
M tA  < t o
t o  OC UJs z
O a s x :  U l
Q.U tOy
a . 0 O c o O O e x O
O 0 O s * O O i n ©
0 2 0 O  . H I O O O
X = 3 • a • • a a . a
O 0 . O © O C O . ©
c a
0 O © O CO O
M 0 O CO O O m - O
o < 0 O i n O O (M ©
1 C « a a a a a  ’• . a a
0 O O O  • O © O O
CO
CO
> - u i K l y  . CM K l CM ' h  K l
—n o
< t < : ; ,, p  : ■
2 0 ;■! -  j- !•
< r
1—
2  ■
COUi
COST h i '  I'ili;- . ii;-;; ;
O u t fM <* . ; '< t y d s  ■'h .r GK ■p 9-  .v
C C -J ! ' ■ i ;
H U  : c a ca ca ca CO p - CQ m
O v :
w ;! p ip
. I S -  I I -
L y |ji!!i: j j 'p
out
< r t o CM CM CM }. : CM ; -;h CM : CM ■
o< [1 j:V 1 .. i; .
:: ji;' ji :l:fM !i!v  l!1!^ iip  •' i N  i i - V '
»- ■
o c v i] r i Pp. N.;;- : ;s:
0 I'I "  ' ih - M -  I t - i 'if- ■ .:■!CLUJ !,i ; ' I p ■ i! - ih 1 . I1! ':.
CL CO K l K l K l  •;!' W IjjijK l -jj.: K l
3 < '
t o o .1!; ' n ih j ’ ; '
o .
o
>dr
O
iwti> ■ mmmmtDC
O CA
o<ocoin«t « - o N i f t c o in w 'O o c 'O O c o « to* -  sz >  o  .
b t  IM  IU I-1 
Z  U  -  J O |  
15 t f  X  U. <| 
<  UJ <t Llf x i
3C a. K mu
cc
« -N  M n lv O O O O M M W O N d O O O O 'flc O fD in O O O O O s '-M '-
M C K i > 0 ' 0 < j  (O  CO CO K .  COOOo
c
u U .  i l l  CA CC
O  UJ m  2  111 
OC I— O  CU
z  3 ^  cm. m  t :.
a  U  £  c  2CA
CA
> •
DC
cc
o o
©
o
o>
o
o o
o
o o(St (£
o o o : oo o © ©© !©
o c
o
o
iD
cn
o
o
o
o
o
o
in
cc
s .
e *.
in
o
©
o
©
o
o
©
o
©
o
©
o
(Vi
K ia
u
ui o© © o o o©  !
U i
C l
to
(S t  j:rara
_t Ui
c  c/>
£1
ax
CM (VIfM CKIU
D  i i  
OC -M 
H  UJ
Ou u o au o
CA
ac
Mo  tu
C  CA
c  c
Ul
o
Ul
O l U i  
a. to 
3  C  
co ©
158.
ii! :i l i M  M  j
n. «- «o i
‘ o
U-^I u .  * - |  '■ j : 1 j . I ' d  ij'.1! I !j;:l jj i’ i ■;!)'! ji i; j P|r| . jjU  !;!■ j  :! . j : 1 ..j IP1* ■ l ':’ - !: l ! '
o c o 1 tog . b ' I v'!l Icji! ! -i1 |ii!i |i!!'i ii'iil In. I l!‘ '? iX.! In.,! 1!
o  /  tn  "■ , r-",l , 'I'!'! . ii:i j  '.i J I'll
tu  Z  ~»3 '■ I',I ! ; I ! iX! l!;i i  j ! 'I.- I;:.
i u o  ►- o  j I ' in in «-* !■; |i ix !  - i v o ©
O C  OC •-»  z l  ■ '• ■ «— ( v  W  |l' I |l I I O i M N I
D l - i a  K  <  C O O i f l  ' CN c  c s
►-JC >■ U  i A N ^ O O O O « v O O I A N ( U * * « M » r ' i n 4 O O O l 0 K ' 0 N > l 0 i n O O O < 0 K ) O
m  U J  ' U J  H g  m m  m  m  m m  : m  m  m _ m  m  m  m m m  m  m m  m  m m  m m m  m  m  m  m  m  m  m m  m  m m
z o  .• j u Ik . <o *« ©  ©  ©  ©  ck ck ©  ck N. o  o  ©  »v- K  ©  cm «- ©  ©  ©  o  «-%*• tn K  < o »  ©  ©  ©  cv tn «
tw m 1 
tu n. mc
cd tn c
O  CC X  I * ,  c  
C U i  < C  U i  X  
S'. C l. sr. O  Ul
*4- »  N  N  'fl rO CO DO CO CO co CO
i . f
K . c«- K . s *  i n  t n CO CO CO
U -L U  
OtU — 
t ic  *-
=sac oc 
OH tu 
—  >  
i—1~
M U )  M .
CO OC X  
o  ►-* < t  
O.UU 2:
(#> o r
Z  Ui 
o  tn 
*-* 2- 
k ~  n  
u  z  
tu 
—* Ui 
u_ o  
U l O
e
! :  H  i :; h
1: i ; ' '!;■ ■!■: W  i : ! i d
jii;. -  ' -■
j h : ■
v | ; '
' i I i •:
;h i  " . i h - .  ■■
N  h ;l! :| | : ':j 
i ' i  i' ' '
!h l  i h
T i i j  I l f ;
j
;l' i : ^ l
i i i i '
Ijfii
'| i:l
h i  I t ! -
l !h  l ! ; h  •
1  ■■ lliil jlri;.
r O O W K l O N M O N M O N M O N M O N M O N M O N W O N M O N  Kl O WKION
IXjll I! I Hi!
©
©
o
I fM
:! ©
I CM
r  ©
;i- o
iii '.®
O
o
©
o
i:e
ill!
M
1! pi
ji-/ . ©1
!;nl- ©  
o n
1
© !!: i' c o l ■’ ©  .1.: ■ © CO
© ■ •  ©  ; / ©  |- •• © : : ©
O V M  ; , ©  i 0  , !■•• M
b ■ : • m ; • :m [■1! ■ m
0
h  - ' J ■ i i ? : ' ; ii- - o . ; ! i
i i
© :
v: I
o
©
;;i" 1 1
Pi. i
I Kl
! t n  
J sf
o
o
o
o
©
o
i:| 'f
Kl
G
N
O
©
o
o
o
o
OJ
Kl
CVI
i '.
o
©
o
©
©
tn
co
N.
i n  
•-* : - 
t n  
> -  '■ 
-IUi 
c  co
< u
Kl X cm
i'i ■.■i' i '
K l CM * —• r cm CO 1 :n CM
corn
cn z z
3  XI
ar —* 
1—tu
■ 1 
o
s»
! : ' 
U.
CK
U
CK
©
CK ■ 
O
CM
U
tu
o
CM
U O
1.' i. 
u
o u t  
c  m 
o c
1.:
CM in':., CM
li ! i 1 i :' i
CM CM : iM :■ «-
ll-:;!
oc
o :■ 
am
CLt/l 
© C  
in u
:i! !
I; i;-;;
rii i ■;! . i:' i . 6:i.
! f J t: j ' * :• *
:
.ii ' -
!. t u  ■ CM CM CV
i|,;!
■ I !■ : i
, !i . :i;
■;| iii*I: i ;iii■li ,! i ■Ii i,,
I 1 : "Ji
i;i| ’ - i'!1 i!
'Jii!
159.
O 1/3
Ui 13
U i X
( V v > «  
K ) rvi IA  
CK«*<C
ikl
i O N  «— 
•»# «— DO 
f \J  CM «—
•i|'!
os i n  o
St M  O  
00 >/><*-
rs. o n .
o  o  m  i 
c o  rv i i n
F O C O l f l ( M ( \ ! « - « # s t  l ) 0 ' 0 1 X & O O O ( 0 « l f t 0 0 N i n » - r - ^ » M 0 v « O r * M * i  v t  s i  M  W O f r
0  0 ( 0  0  O  ©  O  ( V O V O O O I O N t m i O C O N O O O O a C K f M O I W O O O r r p  
tv. is. n. os Os o. co no oo (v is- N. in in in . 02 tv t -  in ia in o. os 0 .
U. Ui 
O iu 
cc 
2  31 
O  f r -  
*-*
(“ H  
»-* CO 
to CU
o  *-*
a. u.
CO c c
SE UJ
O cc. 
•— 3:
u  z
U i
UJ 
Uu ©
u j  a
O  2 j
;;V| ; : '
i '
: , ; i i i i  ! : ; ' j !> j
t
!| ■ .
i ; i i i i i
!;l! j • T»,.|
Iiii:! |l ; !
i ;  1 1
f r: . ' 1 ! l
il! iii ;! •
n
iiii
'i-iil
iii'll ' j :;: ■
I I I :  | :t .
W tO O N K lO  W tO O  W to O N tO O N ta  O N W  O N  n O N n O N n O N K I O N
■■■■■' fli; ijli, iln-lj : h i jhj f : ] ' 'j. ' 1 ■; h i  '
ipj h i pl'l p hi :!j p i iiiji ■
■ ii;- l i '  if f; ' iiii ' I ; -  I'll I f Ik lip. .fi!
;jj |.
0  n. 0  : 0  h i <b ! V 0  1, m o.-i ii 0 . !■ 0 ! 1. a0  ' 0  : r • | i O  i 0  n 0 • 0  j * 0
O  . O  CM N ! ' «»  i in O  In ; i n O h  ° ! '• <»
•  ' "  i ; ' 1' m ! - -  !•' i ■ I « i m •  -
O  i !' O  .1;; O '  ii n | I=> i 0  ' O . O.i
' ni'n nil in : j'ii h i' : ii i1 ! 1’ k lin: h::i !:! :i fr  h i  -
o
o
o
o
'- I. •'!
o  
o  i
o  I.:
<  :• i ' i;.,; ! in , ii . I r j
z in '! ;i'
O i’.kii t  :■] • ' I'I’to 1 ' 1 ■ n 1i n ' ,  i l I |v  '
<c o k . . O i '  ok i 0
c O •: m  : 0 .
0 0  ■ O j  «  I;,, 0m • ' •
t  1". i 0  •: O  ■ 11 0  in 0
CO
*-*
CO
> -
-J u t
C  CO
2 : c  
t  o
z
CO U l
to 2Z
3 ii
I— LU
o
a
o
i; !
tv - 1
OSM
!:i: i ' !r
o
o
o
0 .1
O "
O
. •  I 
O . i
sO
w
CO
m
CM
: |  In':■ m ■;•i O' 
k  O  
n O
O
c
o
m
c~
CVI
o
; ini 1
I !'
ru KV ■ i -  i i f a
Os
u
Os
U
Os
o
CM
O
CM
1
U-
fM  
I o o
I- , .«3 t  r  ; .1 •' sjfc
O  11 i ' O  I ■ ]'■
CK
o
0 -' 
o
£3 UJ 
<  CO
o  c
cc
o
a  u j
a. co 
o <
to  o
in !i 
ji' CM
tnjii
CM CM CM i- . In CM CM
| IM CM nil
• k l  I;
CM
!
".■.j
si-
« i
•4- «
o
i 'lr !
1
l !  1
i!l:H
-
i:i!i ■
li!?!
iiiiin
i|i!i
IT:.
oto'l 
O :
i l l  »UJCJ »-
o«c 0c
Z J I-  U i 
1-2 >• 
vxLU 
2 0  »  
o r* > c 
<CUI c  sro. sr
t*
O  tn 
u.
CO
tn >- 
ar —• 
o  <
m 2  
I— «a 
u
ui 1-  
_«o  
u. <
U i  X  
O  UJ
ir'T
IT-; I,;? 
i;
i'- i n  c o  i n  ! 
; k j  r v i  r u
Th 
T' '• 
li i 
ii'.
CO 0O 
j C K O M  
(0 0 4
!in
0  « “  W  i’’ 
O  Ov 0 3  j 
O O
!'■
i :'-
i n  « -  o  o  o  « — k i  d o  4  i n  < \ i  «— « — « *  i a  o  4  « — o  i n  K  - o  i n  0 0  w  « -  o  4
N . K O O O W O O r a W O O O O N l > O k O K i <
00 03 1 S C C W I O O N  03 OC CO CO CO 00 O . » 0 c C3 0 n 0 s
■IT , I,:.::;
in 00 iCv. 
«- n- vf : 
in »» st
O O  O nr
U -U i
out »
OC t -2 :x- ccOl— UI 
w[fl ••
tncc >c 
o*-« <  
a u  5 :
CA OC
Z Ul
a  cn
u  2  
Ul  
_X Ul  
u_ O 
U i  O  
O 2
liiTi
ii! III:! Iii
I'in
I
iT'; ITT
ii
j I
M io w n o ftjM o w M O N M O w n o N n o w y io w n o N w o iv M O N n o N
ii! i ,;l ■; |;| I.;,!
o  
. o  
o
in O
o
o
O I ■ ..
o
»
o
o
i,'
in
n
in
o
e>©. m
o
l|:!
Ti: o!•;: O T* O  i'i. 1 •  !v O
MiOCvi
O
oo
o
9
o
CO
Ki
(M
«C •! 
2
O • 
13
<• i•—i !i
i;',
IT :■ 1 !1 li'-i T;Tiiii '•!]
' il.'.i'I :! :
i :
■ i--' ; i‘ ;;il ;T'T " i: 1 !•■' j!1!"
ji.: > j! i: ■; ■ . ITT T ; r'TI
i'i;
i!; '
T ' i- ’
T !. IT j: 1 P \ ' U
■ f T 1 
■i" 1
i" ;T
0 ! O '! 0 !' - o  " -I O : ' Ov ; 0  ! O ' ca O I" ■ 0 : 1 co
c :. O  i'i ■ St ,■ 0  ' . 1 O . 4  ; 0 . • O Ml " O  i : 0  ■ ■«-
9 . i O  : :■ . T 0 O  , ;• ck j 0  | O r' 0  j- .' O 'm i • .' ■ • •  i. ■1 . • m ■> ■ •  '. • •
O IT O  j.- CVI 0  i-i O  : :i 0  i 0  ’ O -  C ; T o  .! ;| O  1 i CM
W , *-«
CO
>-
—* U J ;
CIA
2 <
< 0
K) cvi T in Ml ' I'- «- CM ' to T «-■
Kill
tonO il
I—UI
CM CM. CM •A : ! .«*«•;  *4- j. Ov iiv: o. ; i CK ; ' CM ' ; CM: "i j,, . :■!: ; •; ;v  ' v i  -j v j. . ■ i-:-; ■U . 0  U O v O , I l> I O j U I ' O !_:■ o o j o
QIU
CLO
c <
!!. : I’: :l
IT ; I'M; r — !n" !
«-
OC
orxui 
co to 
z tc  w o
cm to T' i to i to .Mi I . Mi Mi Ml I Ml Ml Ml
IT;I .I,;'.. ; i
■■]
1 ; -’j -  ':i T ,j T ' '
v 1 "1 p i''- '
"T . 
': . ' ' ,
T :ii. 1' ii • il!;:* ;M|
i i i
;|T
T’i !l!T ! ' :
"1 'i 
■"1 1 / ii iiii! !|Ti'' (;■ 1 1'i •!*:: Jl'i
"Tj
T ;i Si hi 'hi 
i l l  ■
13.
Iij! TT
' j j.. ■ iTT ' : . T  : | !
:lj;!
*• 1' '■ /  ' TTiT.i
!!!!;!
;ii;;L.... ilj.'j .
! 1 " li’i: j > 1; i • 1
'i|ii
;!!!■• ! t1 •
I s .■;i 1, ■ iljjji
i;;i
T f ij:,:' jili;:!.
'ji'i
iii-ii-"T'V,'
fei
i'« :L
F-.i
TV ■
;:'k .m-
1 '
Hi-',
ii!|!
ii. :
i i
. iiii"
l ‘ lTi1
liiii
I!!
' : - d
1 J,
I V
a ,t:'u *->
k_
D C
<0 D
fT.
' ■ ■
i!::i jjj’l
jlij! l i !
i'i!;i ii ' |:!i.l
b i
V ' iii!
li!!;,!
i!:! I
; l . ' i .
1 ji I ! 1!I! !l Hi1!
si : 1
ii.
I;!'
!:;!'!
- O  Ui
CK tO *3 
CS N  lA
ill ’ IS
i,!;! ■S* *o IQ
OION>
irv  co
-  i!
K2>0 (Mtr-OfMIMraiOCOiaOO.lOr-OlMWMNNr’i 
m U J U J | * i  » B H i i « i i a i M » R i »  » a i « i i i M « i a i « * a izo «_ro o.O'O^OOOKfs.K.'J’WMir-B-o WlflMtrr-'
o a x u , < | o ^ o  t o  CO 00  CO CO DO C K C K O K C K O .cui C CUI 
a c o . s :  a .
UL-Ul Ui) Bfout — Z I 
o r  h -  o  cc! z=r- ex •-» 
OH- LU I— 13 m > 0 2  
HI— Ul 
f t l / i  »*■ —1
to  o r  x  u_ o  Oh C Ui O 
C iU .  £ 0 2 1
n  
»-« to 
> -  —>Uf
< c n
2 1 C
< u
C/JUI 
in Z Z  
D  i l  
OC-J I—LU
O U I
C t oc<
J U
Hor
o
C LU J
CLCC
o c
( D U
I!!-!.:
I'HI
Vjj -p:'| jl'i S;' !;!;!
I  1 l i l;j iij1:!jv. ■ Vi ,V
K» O  t v  I O O M I O O N n b N t O O N K ) O N I O O < M  
r-  «“  e — «— w  r -  r -
V W -ti- ill it! -I riiil!
I
O
' »  
o !■:',!
|
W
Ii m I
1;,•!,!
o',|
S ]
. m
jj: .
,!!!':! ,!' li! O  ';!,
| ; g  V
I ' - o  r!:
::1 
I
S V l
O  j
o
o
o  !■ |
o
o
o
i, CO■ co ; 
o
I  o  .
• i O  
; o
o
o
i! O
I O
■ li 
;l| I
:::.i 
i'l'i I
°  ! ' V  °  
| V  I V '  !
b ' ikb Iw-' i 
K l  ;
m
O :
Kl N
•! !'i: ;i
cv
I V  • * , .  : < r  ! ' !;■,  . s t v j  j ; ; . j  O K  ; | O v
O  O  , - o  I i ' : o ' ' !, O  i v ' O '  ! O
H 4
i ' I:.
■!:l | I- •; I '
m  i : r v  | , j  cu  | r u  ts t  i j r u
t !'':i .
i • ■ ; ’ ' : : 1 ! V.;
r o  !: w  i w  i’ .:! w Kl ■:'! KJ*' | M
li  i'i !.
: -1
'i,;;
| ; j|
V ’ii: 1 1 ■
.
i| j
, i : ;.!
j i
V 'i V ■i
i l l  ' :j; li ■ii1 i iii i 'Vliiii i!|i i-j riiiii illll i" : i ’ Vli
s !'■! iV 1 f t ,'iil
;!ii!| ! lili!■! ij! _|!i:i! . '!i|I'i! ’ i i iiii ■ lllijl... liiii
;i!
'! !ii^ !i !;":■!
ii:;!
V  n : i
I:;! li!
!il!i
Ei- i.fit!i!l!!.;i
i uili'l
1 ■il:!ill!
!*!!ii!
ill!1 I:{{ij! Iii;: •
l iIn; iiii'
I 1I: ‘il .1; ’iiiji!
1*1 1
I ||j|jIijll
jli. iii:
i|ii !iliiiii lit'!
i i;!i!ij'J V:ijji! iiiiii>i*iii'! '!'! ll! ! i
i'l'iij:!!
i;i|.
inliiiii|i-'j
ill|:i;
1'iiii iiflil:il'
;| lljll'iJ1!
!:!j! ■ViV!
:j!i ’ ‘i'li
Hi‘: 1 i ii'l':';! jijij
;:;ij
b:
'! i
|.! i r ;
l^i.iMV
1
V;
■'iii
iiiii
iiii
.
|i!
Iiiib
V
;*;•{
.
. i|;l
iV'l•vV
V:
••J'i
V i
'!■'!,i
i’i i
lit;.
Vi
'!'■
ii1Iij;! 1
I'liiilj;!
i|;';
iV
■hr;
Ijlii 11
162-.
' I  "i,  J
CO
V)-
o
t  ! ; M
;lj :i
H i
[ I n i
lUii-
; i.;.’
• ,i.::
r v '
ID
11“CK
o r
> «*. j
o
' '*> ■ 
w (
f jn
z r ;
U i
3C. 
U i
U> '
O il
r>
jC '
CM
o
*>4
DC
13
'oc-
o
O CO
o
UJ 
U l o  
D  <  
Z> fr-
t— ST  
—t U l
s r. o  
IS  cc 
<  t u
:z Cl
U_ U J
O  UJ
21 3C 
O  H-
CO CC
o  n-n- 
(X  U_
uuuaonMMi
to l  -.*
iT
ft '
! ! ! i : i lI! iiii I 'll I lH I !
Ok :
Z . cc 
U l Q  
CO u .
X  E
c  o
2 :  r
c c  
— u i 
5T CC 
O  E  
5T Z> 
Z
IS
z  oc
w  U iO ttl
U l  LU
CC S T ____“ ‘■“ H e i
O C O
o
UJ
UJ ta
C l  c  
n  t -
H- 2  
•-4 U i
z  o
o  cc
<  Ui
s :  o .
;■ to  
' X  
OC —I
<  OC <  
IU O Z
X  u .  <
U i ;
U i  I -
» u  u  
> c  o c  c  
« t  O  X
a r  u .  u i
i n  <*•
J O  O v  
N. vJt' Vi tv
IN— n r -
V- l \ f
li!!'!
*
i l
iiivi
CO n r- CO r -  K -  ( i )  O  O  >Ct « J  n r-  O  v l  » 1  ■ -  00  I f t  K i  O v • “  K  ( V  M  CL Ok.OvCOvO-Or-IVlviinOi.OOOvOtVIO'ON.O.OOOOr'i*'
■r— n r-  « r-  nr— O  O'- « r  nr** n r-  n r* vO> v-3" C-U . n r -  n r-  ■ n r*  n r-  n r-
i! ill
I'! ii iv-.;! 'I
!;i. ii
<0 ia m Ki <t oa IM IM O( V I O C O
CM 40 OO 
in  N . Ov 
•ue t n
o  < s  ■
CM CK
O  CK
- r  I f l t t
r  -in  ■
" iv '
P;i |"-i
O J  * — fs-
^  « “  :■■■-■
-'I;;':!
i i ■ m 
in . -  I:;::i
i;ii . 
•i!1
i1- 'I1;» •:
ii!:.. - 'IJi: 1' '•; i'iii!:-: -T - !u: ' j1-:' 'iVi-' >ii : ij:.'; j.j;, • ji i t jl 1: ).i': !,:i- i it.;*;i 1 ';i bn I* '’- ll-; ■'iiiii-■ ' Hj 'Hi!ilM |i:! I j|i:j! | j : ! j •|, | ||||.;! -■ r'i'-i ;* 'I I.
• :' ' ;!■ !'■ ■:,’L ii--'-. ' - ' rjj'i; ■ - I '1 -
III-'’
IM nr- CV n— fM  nr- CK CVI «—*■£■ CM nr- CK CM nr* IX  CM •— Ov CM t -  O . (V  r -  Ov M  t t .  nr*- <J 
CM tM  «— CM CM nr* CM CM nr* CM CM nr* CM CM nr* CM CM nr* CM CM « “  CM CM < r  IM  CM nr* nr- nr* CM nr-
O. «* 
nr- CM
1=
'/I Ip
3  3 0 = 0  0  
O M M O  
3 O  O e* 
O  M  M
m  00 co
IM
fM fM 
O O
O lA M
O i r t r *
l:!l !
O K . K 4 O O r M O O C K O C K r - O 0 s M O * * N . e « »  
O  00 IM O  r - O  O M O O N . * t O O O O N O f > - r *
O  >0 M  r— r *  nr* «r- nr- nr- D  m  in  nr* nr- *r- nr- r — nr- r\l r—
0  k i  c o  o  i n  o
tn  ck 00  j..; tn  o  o>* p ' i- ■
CM p ■ I -i:'- f a r *  ■ j" ■ ip P ■ ! I .
1 : !; i-'i 1 i: 1 ii'-- ' !, I -.
fM CMu\ o
in  nr- 
CM
0 0  oOk o
u oc  
t o  UJ 1’- -i 'j' 1 'Ijii-i'
V , ' ■: ■ i|
f c  1 'Ip i v ;  - in
: v  . - ; i
U i ■ u .  U.1 UJ Ct) H |;l ; I -Hi H. H;' j; l.-: •• :1: v. - ; 1 . ■ 1 !'' i:p ■ i'i' ■ i
U l O U I O E i I'i -: ' I: ! '-l r ■ i - v  \ i  ' - :  j ; *■ - 1 - • 1 ! •0 : OC OC ZJ j i ■- 1 j ! "; i'.i III-" / j I'i ' I ii-- -- I i ■ . !;»• ' i -■ . - 1
nr. Z  X  0  z I ■ ; . v ' 1 , ' ;• ' ■ ■ -  ■ ''
O  ; O  U - IM O r - N r O f V O n r N O n - N & C N O . O r a O . n - N f t O f M O i O O ' ^ O O . M O
U . w  OC fMCMCMCMCMCMCMnr-CMCM nr— CM CM n— CM CM nr- CM CM n ~ W  M r - CM CM nr- CM «— nr— CM nr- n -  CM
1 1 1• 1 1— f -  o c  t u i i 1 ; . .
O  ! —t u i c c a i (■ '■: - j]'; I- '-.H- j; ! ' 1 -i.; i v  ji- '. 1 !;i j"',' i" '
z  - t o  CC Ul  21 ! ' , ’ ’i’ : |.; , : -
I.! :- i. ■
; } / ; '  j- , . I ;.. ■ i; • ■; i
1;
»-n O M X U I 'i: 1 i ' j i - ■ 'Vj p:- I M ! ; ji-5- ; j' l; . 1 | - '■
O a  a .  w  2 ' ' 1
S t '
UJ ' M a M  .- ■ O 0 c c 0 O : V O  ■ 0 N* :
c a 0 0 •i- 0  '■ O ' O  ; i n 0 O •.'■ nr* \- O O  V  / O
i . I 0  z 3> i K* - 3D 0  ; 0 O ' fM O  : 0  . 50
O '  i X  D  i . -: •  • 1. ' m . •  ! ' •  - ■ 1 . n 1 ■ : ' -' 'n ■ ■ -. •  .-2 . . '  i 0 O nr* . • ! 0  : O  i 0 0 O ■| 0  ‘ ■ 0  - 0  - O
< ca
o c
C ' i - 1  H - O 0  - - ■ O  ;- i n 0 0 ; O k  - O 0 t n
U l —  F ■■ ; !M . 0 O 5 0 . 0 0  - i n O 0 - >
3 3  . . .  ' 0  <  I 3  ' 1 • t n  - 0 O K- • 0 => i *** O  ' 0 t n
U l 'jC  —•  j * • K • m m m - •  : •  - m •
! ■ C  •■!■■■ O 1 ■ c v  ■ O O c . O ' O -'.  O . - O C  ■ n—
ST '
a CO
•-n ■ . ! :■ 1 ;. - i: ■ I - - ' i 1- . 'y t o  .. ' i :: ■ - j . i
H CM I'»-n >■ U l « - CM i'-; il W  i 'i v ~  j. ij CM 1 y M -j ! I1 .. M «— ; ; CM
X - »  CO i : ' ■ IP ■ ! !
c c  c S'. ;.- 1 ..,1 ■ i \  if v j: i i ’ . P -.• P.- ;
Z O  i
•c- - . .  ........
j j i • ;' ■ i : 1. 1 -
j j  i 1 1— ■ 1 •
UJ 2C ii i-:" j i t ' : i.‘ • !■:: j : i:'c c  ■ t o  l ie . . i " ;l . / V i ij ' •'1 H i :" ■ t ; jiv ,- f
j--. -
x ; . U3 E  ■ i' . I - -. i; | ‘. !-.- -. I'-- ■- i:'
: D  JU : | DC - J
M j:. M .  j.: ;i V  ! j: i . J r - t : n»' h . ; 1. X ’ i'i| I- : x
V -V-
K - I -  UJ | : O ' a  i' j 0 ■' 0 . !. O 0 ; 0  i u O 0
IO
OC
»-€ i s !-.i ■ I-- :i ■ ii ::j : i i: i • >| 1- ;!■ j - 1' 'u .
i  i ' I” : |u Ev'  ■ ; b ' l::
ii:';.- v : 
I:-. - H
I'V ' . M 1 >,• ; i ' :' ■ i' - - i ■
UJ Cl Ui ' i . i - : -  i ,; i  i!l- '| ' k I ; •: M ' '  - i '■ i'-i i ' 1 -
X c  t o r — «-* i ■ «r- : v !*; r" : - S' nr- 1 " '«r* CM CM
c  c  ; j : ■ . 
’’ 1
1 ■ * : ’ '  ^ " !i-;, j '. I - T  CJ ! ; 1; ; 1;. ■ < ' ! 1 ' . I- !: H ■ !'■ ■.' i- ’ . p-
c c !  ' ■ 10
u . :
' ■ 1 t ~CC 1 : ’ j.:- \  *"i' ^ :i; ; ji-
j ■ i
i v :  ' ! p ,v
i  ;■ . H-UJ O r -  !;’ ii- i 1 p j ;- IP' ' j ' ,-1 a .  u i 1 . - ■ ;! ,l:| ■ '' !;• ■« v i r"' Hi; r 1
cn cl. u i  : i ; nr* j’ • w*':i - nr- j1 * -  j' nr* ' W" ■ !■; nr— j • nr* m— ■' nr-
c .  . 3  C  ! i -i .. i.i J . ! I 1 «; ■ I ■ ■ 1
K - ! t o  0 'i :• ! 1 . ' • 1 V. • ■
v ] '
' ' i.l •
-P.! 
i: l-i 
|l; ;j j i ‘ :1
p r ;
i j  ■
ill il i l
11 l l p .
H.
Mi-i
Iii"
j :ii:
1 6 3 .
SSI-
i O '
I
! iii
ji'j:!lji! i lljjilj-- M fl? Iiii: i i i : f i  P  I S v ll lijnijli;j! ■|i:: •i-'ij !!’'!i llv 'i il j-  i* I*}*;.*iHi : n.'i ii ;v j | ;iii? iii!!;! ; •! v! |ji!i:i | j | l ! M  i ij f t i
or O  O  irA :l: : . !’,• l
O  JZ >8 . .
LU i~* - / '4 1 fX *  N lO  00 N  N*
UJO Ck < t|o  00 », r -  N  DO O  »N< IA 
00 Kl Os 
O  O  O
ii'1! ' f|
■N-OtoeooeOfMN.o^oN-K.Ov»b.otivKitnoov<arruov»r* OCO&.rvjKlOOOKCOOvttOc-IMOvCa&OO'OVKlO.Ocs< zz ee. zs«- 
3 h l U O  C |  i-zmu. . I 
►*ui •- h i
z u  « u  
i 7  0 ' X £  «r 
C U I C  O  X
s: ex. £  sr in
U-UI S' CD 
O lU O S
oc a r  rs  z x  z  
O h ( 3  
»-» z  OC 
h h  k  Ul 
m ia c i ca c/> or z  s:
O * - .  U l U I
a  a  t r  r "
N <1«- *~ 
k i  rv» «7- v
Ov Ov >0 '
c o  N -  m
CM CN fM w~ 
00 N- fv. :•
«— d  K  :Lfl N v—
« - N- O  Kl «- 
St in  ^  ; 
tn is .n>
CM SO s t -
Sjk;, Ii!! fHi: :| V ■ ||T|| i!|:' 4;i liiii: H;;1 • iii'-’iV'li -i ' jijiV i : jli'l!-' !|!;j i'j-r 'i.,Tvi H.M-.-i H;!. Hm! ■ ii!;i ,| lfl li!!! i jr.] ]i \1.H Hi:- ! M i-,: 1 li’!;■: ! -I:'!-' ll:l L :;P'. N !||! li '•!
o.st in o. c  in Os c in0,stino.<4in(KstBn(KsttnNr<inNr-inN<r0s(\i«-inN«'in 
«*r-r'r, »"NNc*NW»*WC\f i. IS! ftlr'WW*”
III:;}.
■ad*
o c o  tno >
u i  o r  —j
u i o  c  oc c<  
o c  uj o  z  r»i~ x u. c hZ «
*-*UJ UJ h- 
z u  - u u j  
t s  o r  x  o r  <  
c u i c  o  x  2ro.2ru.uj
X J IM c-iO O 'O iO 'O  
!i - I M O N O W O O  
!«— «—*—£>. sO fU «— *- 00 |M N- 
CU «- «-
: ' l■ ::■ i‘ '
CO Ui
o r  o r
a • O i fM o ■ O ■ «- o o  , . ki j-: o ; i O  j:! CO
Ck o o i sO ■ O : : o  ■ cm : : . o  ■- ' O i ■ ! o ' 1 . O  i t; o  V m
Ck z. O  ' ■ o  ■ : ^ O ■ ; ■ - «“ . - O ' i tn  j •’ O 1 ■ ! o  i ' stSCO m m • • ... ' m i : •  ' : •  i 1 ■' * 1'
m I i .«
c C C : c  ; o  ■ c c ' C  ! ■: C l r O ! j- o  i :’! G
O Cx*-«c
co
CO
>-cu 
—» c o
c czoc—p—JZ 
to  UJ COS 
3 i i  X ~M I—UJ
O UJ
c  t ooc_»Cjr
I-
u c
o
d  LUCc to
o  c
t o  u
O v* «- Kl
l:l ;i
l l! :■
k> so 
Ov in .
so
Osi:'r ■— N- so 
!li '
!ii •
I1-:
ill'll i i  -pi i ■ jN-'i:; Ml.l'.'l ■ j4| ■ rH
j..,:, '■ is i- 'i--j
S -
liiii!!'"i iv I1/' !M SM »O «l0®O N.nO O M O ^C5O ifinO  
A N O  O O . O N  O l O O / l  O O l O O O i - O  •J  ' l  O  
fv- C  «t- «— ' O  r -  0> w* i «— «p" «— O  «*-
so tn o  co o  o  ui m
iii': i ;i:: m  co cc; i'i.I : CM i
Kl Klo o
I ■ :l - !! .1! Hi':
!’ i:!
i:j li
i m  c o  c o!-: fM
■ - |
... j
Iji;.; ■ [ i i i ! | ’i: 'l h ;:i ::;J  .iiiii
i B I v  1
i
: 1
Os Ov <» V# Os O sj Os Os O Os Os «J I M O r - f V 'C O N C r - N O r - N O r -
«- r * - ,  fM «r* . •, : cm « - ru rc « - rvt cm ru m ru rst nt nt ru ru
iv  ■ 'v - : j , ; -I ii .. ; vJ! ’■! !.:Mi I’:'1
G ■ o ; Kl i ■ O O  ' Kl •' O . o  1 . i . c  ! ■ O .i : O  ■; i tn
o  ■ - O  ’ m o  ; o Ok ' . • O  : o ! fM I ' O  i , ■ O ; so
3 o  ' • C  : 3 : O fM O . 3  • : ki ' ■:; ©■■1 ; O  - I• ■» •  ! . m : « .* ■ ' m m ■ “ ! I . ml • *  ’• ' •C . G : G  ; G  ■ O O  ■ ■ o  ’V O  ' •! fM ! O  ! O o
I *M Kl I CM I
' : !i .i :i
Kl fM Kl
♦
li
ii:
b
♦ ■i
O
>s j.;
u !; CJ
>s.
o
V ;j 
OV
M
O
y;.j 
o  | o
li. '. '1
i I • I I i
♦  ’
fM fM I fM CM i fM CM i CM ' , «-
I ' i
I.'’ i
«- ■ «M CM I ■ CM i CM 1
i ' :1
i: ii;!
rt : !
' i
r :
■ i
i i
i : ; i V ii I.Jr i i i i )
1 i’i
'!!•! 
.: i * i
ii'li
H]!:r : . ;!:i;
:i'i: ; !t
164.
:... I
t '
ill!
1?
r
/ f ' i  ivV !:i;::!. !$l \'Si
;l! I:1!:'!
Iiiii il!!;
f  i !! i i ! ’ !’■iv i|i ‘ ii i l
P'l1 !1!
! -i
? ...I
LU OC
uuo <r
tn
u.
OCO (9 
O 2  
ui •-*
LUO Q  «J 
O C  2  K 2  
ZJf— UJ o  «t 
H 2  CU U. 
*-»iu 
z u  * •  » u  
O K X E  
<LU C O X
jei o. 2 r r :  tu
DC 
t / i  tU  
Ll LL! LU CC 
O lU  L> 2“ 
a  of D  
z r o  2  
O h U .
*-* (C
f - t -  QC Ui
*-><n c  ca 
1/3 CC LU ST 
O h» X  Ul
Q .1 L  C/2 5T
Ck
0 2
x o
o
ca
o<
^c*->
o
Ul
•-«
to
>~UI ' 
u t f l
c c
z o<
OLU 
L/3 "  
O U
l _ u i ,
OUJ 1 
<  U i
o c
£  i
CL Ui !
CLl/J : 
O C  I 
t/J tl :
<o
o. o
i ; i i ;  i i  i N - N i  i i  - i f !  i i  i i  p-:1 IP:.1, i
K>«-ocorvsKinoco*dru>-*K~cost«-tUtt\«/s
C J O lO N M O O . IM - lO o . t ' . v iO C O IM r
K.rUtn(MQK«-CQCO 
Os in in o  o. o  »  o> 
>o «  lf t
ll OO Kl CO ■
; o  < o  i v i  ;
I' si- k> os i;• ■
;• ru i-l;..
l i  • i ’ ■ l ‘ I i i i 1;;!--i I III III1
*- ■ r* ** N  CO >1- c* UJ '•tf CK w- nr- , «p-
i j':,. CK *0 K*- .
i
1 k i  uv ru U  M W ; !; -
l i !  l l  to
i!:! !
'li'ii '
!'i ;
illP ■ '
: <r~ w~
IS! i i ' l  ' iiii:' iy ;; i .
liiiT; f|- :; yiS ;!’! ! !j!i | n  r : P  pp! ' !
' [f' ' ' ;
K- CK (\l «-* LTV r> CO
CO CON- CKK> O  CK
in  so « — w— 
N N O
K.OCO ! 
W O O
«”* , j'"'
Pin! yi
irM
Wr-OLNr-inN«*»N 
cvi ru  cu cu « -  cu cu cu
i l j l 'i - ■; j
i ic ! ■i'i' ■ N " i!i;i| ■■
ily!
il:;' !l!': ' I i 1
ji ■ I;:r. H i! I"', ■!!:
|l ' ■I'llu; .
i, n 
’• -1.
■ ;i
j .- ■'
; 11 1
,1-y i
'i1!
r -0 > C M n tr (K in « > (K in r : in (K r-0 .tfV r>C K  
CSC «*■ fU, «— CU w— N«* i, N  ! «— CVS
;f! liilii '
iii;!
i i i i
11:1 u
p;;r
Plil :;p! f l i ’
i.;
i n « - o > n < r o . i f l  
v— CU : V •*— CU . : I
I!;- I ' I
r  o  <o o  o  n  
•r* O «“  r -  O O 
«- O  N  IM «« * •
O  CO 00
i in  co co
; ■ N  :■ ■ I
Kl O  
O  O
N . v « N . O L » m < t o o n « o o o o n o N .
0 0 0 0 9 0 0 \ O Q r l U r O ( \ l « > 0 0 0
■ c - N- « - O  
K| Kl Kl
II! !i
«r-
K1 OG CO' I :i i: . CU W— w-
Kl K l <t <T (M U  o  w
ru ru ruin ck o  o  c>
«— «— O  U  <4 «— c— ■—
M O W  
o. CO GO
' I •
ru o 
tu ru
■ > N < r O W C r ' ( M
rurururucurucuru ru ru «- «- « - * -  «-
CKCKOCKO-OCKCK
0 • 0 O  , V 0  ' 1 CK 0 i o -  !. 0 . 0 0 . «- ;
O ! «-■; 1 O  : : O  ! ' !,.*«■ ; . - 0  ■ 1 ■ O  ' ! ■: *o l - ' P • • O  • K -
P  !' ! r u : :' 0  , ■1 P  " i ' «** : ' 0 I P  i' «o ■ O ■ P ' . *r- ■'
■ ' 1 ' •  i i ’ •  ' !■ | » > •  ' i •  i ■ • . m ‘ •
c ; O  : , |: 0 ll C> ; r  « -  j ; ' 0  . - i : o  | .!' * “ 0  ; ■ 0 O
C ‘ • ' 0  i -;- ck : O • O  ' «— ■ 0  - 1 0 u> . ■ 0  ■ O  ' : in
0  , !• O , (A-' i. O ■ P I Kl , 0  ■ ! 0 ■ c- 0 ; .0 30
C l - j. O Kl ; p  v ' O :' ck 0  ' 1 P :■ » i .p 0 ru
■ ■ m  . ■1 1 - ■ • 1' ’■ •  r m . m.
0  ' ' O C ' O 1 ■ 'O '. ■ «— 0 1 - O  : cc : O • 'O . ■ O
Kl CU K l lil.!- «•“  i !■!' CU Kl CU
P .
Kl ■ ' - •«- CU
> \b
CP O
>■
u
M u
ci*
'•St'
u o u u
I ..CU tu CU CU
0 \  - j:
il."! I N  
:!;;■! !,!•'!! 
r i ru i,.. ji
I
CUI
!,i '! •■'
ii r u ; ru cu cu ru cu
j l l
!si
■ . il l
P I i l ' i !
;'; ' j
' i ' i
'm u
i j M •|. 1
f \
■ i il
ii j i!;!! i ! -'I
l! | I II i| ; i :J i i P i  ■
1 ! p ! ;|!;! l l j i p
1
l i i i i ! P l ■ P i l l ' .
!;;! :
i p
J l i i -
i i i i  !:;■"'ii::; ■> l ii i;: ■: ui':i
i'
iii;'!
I,;.;
■jh ill
1 6 5 .
tn u j
u .  LL) u j  c a
□  LU U
oco o  «
O SC- >-| 
uj m -r,iO 
m e a  «r o  o. 
o c  as a: X-[
□  H  1UO <
1 - 2  CU U .
—. UJ
z  u  — — o  ua x £ <
CUI c o x
E U  £
U.UJ
O U Joc
z x
o»—
t “  J— 
*-» CO
i/joc
O m
o c
—  U J
s: co 
o  s: 
X  Or 
■ 2- 
C f
S E  OC  
»- «  L U
a  cozc sr
UJL L U
oco 
o
LU OC 
Ul© c  oc c  
o c  ui o  z
O  I— 2C U . Ct- sc in
m U  LU 
Z U  H U M
IS  oc x  c c  c  
c u i c  o  x  
r: a  r  u- L-
O t-«  o>
O C r - c  
cm cm Ki
CM 0* Jv~ 
r u  o  o  
N s f M
CO r *  
Ov O
• - M M
O  Ov O
Hr ' !
o m
«- oa«- f\l f<J li >*ii. N- 
ll'ii:’!
Q L M O O n t 'O N N n iM O L  O vO r-C da-sfO O in taO O L  
r t O Q r O O I J O O r N O U O O O L O O N N in O C J
in oa 
oo N- 
ro in
O Ov.
<*r
•r* « r  «r- h *  N*. v t  I f l  « -  j r  • «p- nr- in CK in «r-
o .  in  N. •:* i n  o  o •
i Hf- OO vO l ! , cu  <vi r u  !;
! : C O O  ! '
.'v M N i r ,*• " jjiH ; ;ji ' ’ ,| i;’i ;:!!t i::1'1 i" i ■ :i ' ■\ *! ,;.’j  l i j :.! .1 ,j I'*■ • i
'ii'' ^  Iii: ;. "i! :;!>! : jjy: j t :j I"-:; i.'i’ r.':'' ■*’•'ii.A.'.i I'i !i!'‘
o. m
lir- ijji |ij jjl|;i: jjjii. ii.il iiii - iriii " I " .
:!|. . b - ;  lll'i l i l t  J i ' i ’ .l ■ h : iiii ili'l - i IM1'
'-'r j':' ’:' i ;  N  [ r
i'ib jiiji :i, I !:';i S
* - n « * m n « * m n « * m n h - m n « - m m  « - K iw « - K t n j* r J O N « - M W N W M w in  NNt\lH> N(Vtc-(VtN«-(MN«-N(\l«-(Vt(MH- CMM<-ni(Vlr-N Nc-«-N h-  r\J
r  o  in n  O  4  »  O  Ol S  O to Or.o »  r  O O O O  ^  O N. r  o  o u n  Kk M «  
o o n i > n o o o v c > K ) o o j o < o a o o o r o o D o a o o o o o i r > o « » i > .  
«• O in O c- «* n * 'p O » O I O r , r * e * r « * » 'O l f t ( ' . r , r c ' ( r « * r , lA O in
O Kl -* m oe  
CM
o  o  m 
in o  oo ru h-
C  QvO
in o  co 
ru w-
CO N  vl
r r i ; i I- :i I
iS i pi! ■' b  I : 1  is  i t  N j  - l i l 1 I t lii.ij ' •i- ' i^- ; ■ j I1 ;! j], v i ’M y -  i ; ; i' 1 i  i t ; i t i  '
O O O . N M « W M O r c n O W K 1 0 N M O f u n O I M M r * W M O N M O W U < n U v l
P
O
S
IT
II
 
F
IR
S
T
 
' 
S
M
E
A
R
 
! 
M
E
M
B
E
R H— « -(V J h~  CM
■ - }. ■; .
CM CM
:ii-  .. | ; i i
CM CM
I1 ! i
i - ■ s  ■i ;l
i1'; j  ■ '
CM CM
f i  | ; ; i
CM CM
i ■ i1
•■y
j : ' .
CM CM
i :  . ?
CM CM
K ,
CM CM i CM H-  i
ii ■ r . . ;: 
1 : 'I
:■! . .y . .!
: : - i
o  . ' ■ o i vn o O m O a K l a © ■ y  toCk o o HP- ' O  ■ o m i ° o •O . © ■ o  ; K lo z 3 © : ; >o 3 D ■ m . . 3 i "M © ■ I ■ im  .;
V 3 n ' H m . « , '. H ■r • ' m H 1 H H i H H '
c o o Cf ; ■i: o C . • o  . i' o . i ' O O o
ca ! '
o o o ' . . o : o ' ck : . i ■' o o i CO i ' : o 00
o o u r o ;' o . c O ■ o KL "■ I © o ' H.
o  c 3 o IV- o i £> : . CK . "■ !' -O . o C .* :■ ■ .© ! © I ■ ■
X » -H • m m Hi ' m . H» ' m « « H ' • • »  ’
c c o *M , o O o ■ o o O c r u
tn
*-»
V) ' j ; ' ; ; ■ i i t iii. ' - i ' • !» i * > .
> -LU t o ■ « ”  i I'i CM M i ! i'i * “ ■;i CM 1 w : : i ■ ' j.  CM . iy  w  ; Hr- . : 1 f\l.St/i i ■' '■ : - 1 k ' i  ' i t :  ; , j .. i ' I ' : : - r ■■ ' i .1 • i • 1 i 1 ■ (C C ’ :j 1:;; ..! i t ' ' ' i y i : : .1 ■ " 1 i i  : i . !s o t  j ' ' 'I; ! y i ■ i ■ !
..............r—sc . i i. l ’ • i i :. i *■: I ' i l : , iy  : I t !' y . • !' ‘-SW i l l ■ ' ■ !" ii j: j !.:'j I " :i : i ■ : y. i ! '■LO ZZ ■ ■ • ; ij r  1 I':' , . I.' i 1 r ; * ■yj ■ ! • - :
3  JJ > 1 V  ; , [  M M  i ! ;•■ *■ ' f . ' - j ! ■ : * :y  . 3K': r  * • !t  i ' > ' : !  ' V  j ■ | M .|D C S ! ' ! . : : ■' ! ■ . ■
t— LU o O O, CJ• O ! o  ; ,i o o ii- °  !■'• j- !■ ‘
O  1 U
IS j ■i ; . i : 1ST i.., ■ " !‘: ji :-.i 1 :i i ' :' ■ I'i ■ i":, ' .. i l '  ' ' y  |: y i ■ 1 ■ ' ' S"; I \h« i. ' !1':, • j'1 •;• j II I.'I ; i ‘ '! i i ' ' | ■ i 1 ; , ■ k ;;: ; • ' r ' i S
O  IU ■ 1 ; * | . •• ; j . ■ ll:  ' ■ i r . : -  riii;i
!■ /  t "  ' ' ■ I : ’ ii !  .ii1 ! : I !v  -i
c  in CM ' . «— "/* i - 1 I  nr— 1 H~ ! « - >.! « - l ■ CM j c u
c c ! : 1 j i y :i ! y r-l , • j ' 1
- J O :'i ■! ! 1 !"
. • r '1 •' ]
I -  - 1' .' ' t  ' ! :!■ ■■ i ■ -i ! i . ■ ' ' 'S '  ! '
; ■ \ ic c i '!•■• ■ il ' 1 j; ’ :1 ! j j  | ii ■. i !■. i .;: .■ |i r-i 'iiJ  ' i ", ! ij ■ ' .j !'■ ' "■ ■! .1o i !■: : . " i - ! . r  :• 1" . : J ■ i * -i 1 i-. j ■ ., I : i j.
O .U I i • • ; i i; !:' :| •' i ! ' 1 ' ’ I-. 1 1■ •' I •’ :
a w CM K> ; '* * v ! !' M  ' n  i. ' j. M  ' M i l  ►*> y w ;  ■ i M  ; ’■S' M  ;
c c *■ |-. ■ i i 1 i ' : ! ' 1 ' 1 "  i | ' *. * 1 . 'LO O i . . |
t/y,'
OCOD
o  : - z
Ui M
mis a  
a <  2:3 Ir* Ul Ii-zm
H lU  
Z U  M
O K  X  <U1<
5T CL J2
«*<ACKfMiAa-iM<KM>N.tNCKcotAorMCKfutAoo
O O I> O in O O O > .O O Q it - K o O p ( h O O O v
■ «- '• Sf «p” M «— w— «r*'«r— IA IA «r— «- mr~ «— w  
. O 'r-W  Ml 90 A*
j O  CM «*• '• j"'i ■ |:!!;' • CM «r* M> : i ji;' i' ■
1 ' M M M  ; ! : I i|:;, M l M l !. ' •:
Ml CM CM i;. ;i h -
I.';1;;' if! & I!
KlMirSiKlMlCMKlMlfMKiMirUKlMSCSlMlMlfMMlMlfM 
CM «- CM ( \t r -  ; N r -  N r -  N r -  N
0 0 0 3 0 0 K ~ C O K .e O O f M f M ( K * > < * '* 4 LlA r> M > < t-K .fM  
K > « C O K ) < > N O N - > N C O g O N . O O O O O r O { > .  
c— W  O  M  r  «” CMN.PU r -  r -  , r  e -
IN M) CO ■ j . sO CM CK
i I A M N  I ;• li !: , U r O ;  ,' ■ j
■ ' ' : ;V; i^ :; m I .
' ■ i , ■ ■ ■ I '■ i ''"I !'■ • i. ■ ■ :
OCCOUiIN Ul Ul cc,OU1U Ecc cc3z  x o zOMUM ocKKCC Ult— CO «caCO DC Ul s:O—* zszLUCL U- 00E
foil iii-i ui.
KIMlCKMl-4.4Kl*fKlKlMICXKl«4M>MlMl«4K>M10.
i* i,
a
a  zV 3c
ca
o
©©
o :
o
©
o
o
o
o
o
CK
O
O©
o  ; I O CO ; o o . : < o  ■ - O
3 i ' ©  , ■ 30 : ©  ■ : © r~ . ' o
o o !■ © o  .. Kl ‘ ©
■i‘ • •  ' m ; •  ! ;- • - • •
o : ©  1 O  ' ' o  :■ O  • : ©  '' c
CO
>-Ui
- r t o
Ml j r - CM Ml • r— CM Ml
z  u
COIU 
tS iZ Z  
3  I i  
a: —i  
M-IU o
4-!;
o
I I
».<
u
iii > '
!, . 
o
G Ul 
<  u>
o  <
J U
CM
OC 
O
CL LU 
O. CO 
3  C  
CO u
Ml Ml Ml Ml Ml
I, ■i.
Ml
ii i:. I,;; j
j:';! -■ liSi
i I
; i  i '
S i
>■»
m
!_»
ac,
« c \
o 1
u ;
o
Xui
a
o
f* I 
cv
DC
u
oco
C/1
a t
oDC
O
CT
Z
*-*
ex
«c
m
in
a
z
c
o
Ui
ca
iu
at
ex
in o*DC ©
u . St
u
3  M  
u
O  (A
< U I  ►"•E ■ a: ui
el
o |
I
:> u >
tf K 
O  (A  
U. D  Of 
U i C- 
_J
ca ac  
C O
»— U-
iu  c  o
U i U i
UI Of.
CO UiUi as co
i j i '■ t |jij'l| !|!i: \ " M  I jiji ii- . |i!i
S ' - |!;!:i! l !  l i t  ■ i!j|!
' j'!'!*' ' j ' l 'i i
b i i  l : b ]  1 i
<► <© «r- CO « -  N . ( K O < 0 ' 0 t 0 r ‘ * 4 ^ « l t A I 0 l A t f l f t « > K K n 0 > 0 >  N  4 ) < 0  CM CK
O  O  Ch O  w~- « r  t f l  S - t>> O  O* 
■ « r*  i i r r ' f ' J  I f l  1 «r*
fv- M3 C
n o . o t K » o « i v ) s t < n ( s o c M i
O  OK *P" .
<o in inM 4 00 
r- in  M
yi<«M 
CM IV! >0
w o o o
N * - N
l\J ■I i:
I - ;1
K;', iill' i'H1
'■ili1
l.i'.l .'i.-l
;;l|i ii|! bb jib
':: i! 1 !:i'l lii'i ' M!i ■
1M IV  r ”  (V  (V  f "  IV  CM • ”  f t f  (V  «”  CM 1ST « r  (V  CM <r— CM CM «r- CM CM n r  CM CM «r* «>  i
! !i l ji
I «■*' «dt
■ CM « -
a- m- 
w ~  CM
... o n O i o OQ i i O ; ; © - ! VQ : © '■ ©' K. •'-■c» O ■ <o O ■ I o  ■ i. lf\ ;■i © |' i' °  i :: ! i j © i . © : ©O Z Z> ■ ■ ^ o  ! o  ' ! : J ? !  - i © r  cm -i J © • : 30X 3 .; . m m ’■ m ' i * • ! ‘ ■ • i I »■;  ^ ■ ■; »■ '■ • > • *' c  ■. © '■ «” ! .! C ! © i j: O j\ ©  j j ’© i ■:! o 'l I : O i. © .' ■ I ^m ; 1 ■ ! ■ ! • ! i! :! 1 ■
I;. . . 0  ■ . : ■ >sc' o  . : • © •i CA ■ !; ! © : ■ ■i ©  :\ ii Os i i .© ;i ;f . O J ■ inmm ‘ r O CM © : © ' i 00 ]■:,•i © : i © ■1 in ' i © © : ' ; • O ‘ • 'o  « o Ki . ’ O O ' ^  I- i © -• [ © ’V■i *1 : : o | ©■■'. • myc . m . M * m : - " • 'j « r ■' •  1 1 •  •c © CM • . C ' i o  . © '■ © : ’ ; © ’ o ;■ c  -
<n 
*-< -
Ui
P- Ui 
Ui
c  cZ UI 
•T
~ T = -
tn ui 
to rr3 X2
ac —*I— at
O US 
<  too  c  .
I-ac O- 
a. ui 
CL too  c  
U i u>
B O O N N O ' J ' V O t w M O O  CM ©  ©  O . O H  
>rf’ M f O O O © « —«r*> ©  30 CM O  «r* ©  ©  
'0 ' 0 « _ c - r - < r c * r * 0 ' O r \ l r - i ~ « * t r r - « * C i n i n  owto 
t n  o  oC 
i ' ;i ! CM ; ■
o in o in ©  ©
CM «~
;| i
M N . O  
CM ©  Os 
« •  t *  (V
r **
CM CM M © 
J \ «— 
CM
CO ©  o ©
:(i; i I- .ij . j:| . j . :ji :j U'.i I'-i;
I  ' j l  | |  .
■li-i v|. .==i:l"■! I-'; ■. ; ! •
' ‘ .* . . , 1 -i. . .
.;;;!•!! j:-' i. J . ■ 1
V  C  « -  N  C  « -  fV  C ' f *  CM OK r ' N O . i p - t V J O T - M O . f - t V O  «— CM O r ' O t ' l ' b O M O  
CM CM CM CM CM CM CM CM CM CM «— CM CM «"■ CM CM «** CM CM « - N  (V  v  (V  CV «>  (V  i - t - ( V  r c  (V
i ; ii
(VI to
i:! H
CM j:jr. M . r i.. i ' I I: • j
. : ! : ! ' : I
CM
h i
M «— I i N  .!
M
U
'I ■ I ' ii
i ! !'•;M I ' :i : I *
»
«*t I: >
. f .u  j r. u» ©
i;: ! M M
©
. j f i- I:'. -I
' . i ; ' I i(i' I
;t=: i!:: I-Pl
I'- I :j-- •••. !»r;i:: W
!'■ .'I.
m
‘
|
i1 !l-
'H / ' i / '
;j ■ i • i i ' 1
b
'! ii 
' i ' i
:[!i
l !'•!' i
:T-I ■
imi • ■
l i i j j  : ■; ! !■! :i':!i ■M !!!|i I!;!1
!!■'.;( : li!. iij! i; ! ! '
J. i t ' ■
•
:«i|i
*•’*1 1
I 1
fr:;i'/i!|!;j
| l , 'III
i ■ i
I !■ 'I
168.
t o  S
u .  t-» a
oro is ia J
o  ar >-| 
u i *•* J  
tuts ct <r.ac  2T ac 2T
Z31>— UI O <  t-ir co u- 
*-« u i t -20 •• CJ
o a  x  ? :  <  
< t u  c o x  
s a  £  t  u.
i / t ^ N i n t O N N . r '
r < f t r ( U C Q O I > O O t O ( K N I O O O » O O M K O r N Q t O O « 0 ‘ O lO < O N .n a > O O v  
«— ; N- in r *  «p~ «r- w  io «■«” ; *— r *  rvi o  r\i a— w~ tv. o  Kit ■ «-*
00 Ml O. 7. . K» W «- I ; oO ft- tv C  (A CK '
o  o  > o CK O t  > 0
co N- in
w- O N- I 
i n  (s t «—
in N<\> 
N > f l <
;r iii:' tii-ii iiiMiM:jr l:j Ii I f  j 1  'I f i .R R
o . v - o . c t n o . c m c K o i ' m o . c i n o . s J - i n  o>  * *  i n N r - i A M « - i A N c >  i n  r u  « -  t n  cvi « -  w
•— N  r >r , r “ « * r ’ a~ «r— *r* a— «— «r— w~ w— m— «r- *r— «— «• A] l\! r*  IM (M c  (M (VI t r  (VI (V «— CVI (V «—
j, j.;:
OCO o
tu OS uio c t c <  
o <  ui o  2  
o i -  a: u . c
H 2 (A 
•-.IU . Ui 
Z O  “  U  U  
1 3 C £  X  E  <  
CLU C O X  
x: Cl. ST U- U.
I.R1 RRrR RRRiR.
o o « o « i o i n s j o » M O N . » .  woo «ow w o  *- m  o « m o o o o i a i a o i o k ) 
t v o w o ‘ K ia p o > .o > r - N .M im in w o c » o ^ o f v ic o o o in o t > o o K .« ~ c > '» C ! o c » o
CO N N 
CM «r- «- nn-i
o  x i in
«— N  *0
O «— O ?r «— , - .r*- 3  c— «•* <
o  co o  : o  in m
tn co co ■ i • in co eoW , ||,j! w
o r  
to ui
u.tu tu ca 
orn <_> £
K E O
z r  o  z
C H  I t  
m or 
i~i— or ui 
mW C  CQ 
c/ i  a :  ui ZZ 
o*-« 3T ui
O -U - CO IT
*— «— (VI «r— w—  •. ’ i
0> ^  C>« (► (\l iO **  (V X) ** (M <0 r ’ fVI O t -  (VC O «*
«— «— «■> r -  r -  «— <r— (VI «- (VI (Vt «r— (Vi (VI «— (VI (VI (VI (VI (VI (VI (VI
rn O o (VI O a «r— O a K1 O i: 0 00
Ct a  : 1; O «o ' O : : ■ a  ' W ! . a . a nQ . a  r' - 0 m
0 2 r> :• o  ■■ w i '=> ■■! a  ■ ' «“  / ' a a K1 . ■ a  ; a- • ■ Sf . 'S(3 « ■ ' • 1 ■ ■ • : • . • ' •  ' m ■
C c • C  ' cc . ! O :. i o G i ; G O' ' «~ '■ c  i . 0 O
CO
!. O V- K1 o  ' : o M ■ o  ■ o < ■ 0  : .. 0 I in
M 3  Y . i. a  ; . rfV a 1 .0 7 a a a  ■ W : a  7 a  • 30
o«c 3  ■ i . o  ; • < ■ a  ■ .a N a  : a n : -O ': a 7 N- ,
ar*-» -■ a a m • a i m. a ■ a - a a a '
c. O . c  ' • o c : ' o c  • o c (VI C . ' O ' c
to
i. ■ 1 ■• I’'1
to . i:, i ' i ’ - f
>-UJ * Ml I'- «" 111; ' (VI : h w  i < «“  •; • . 1 j •o ... «— ,:.7 cm R w  '• (VI
-ICO !" •. i ■;:l| - ■!’ 7 ' . .
« ' ■ ' ' |. 'i ■; ’ i >.
z u i ; i j- i I .
<  _ . ' '
»—
■ 2 : i,;, ; i 1 ' .7 i ' jii;.:. ' .17 *17 1-.'
CO US < ■- .1 ' i' r.'i i ■ 1:-, :i i.v; . |;.;! 11;: i.l:" - 1' :■■ ' i'-;. .
COST j:; i ■ i ' - r | :■'! 1ill 1 ■ ' ■ j; i 1 'l: ;' :
1 ;. ■ ! . |7;: 7 i - :
3 JJ ■v* ; i/ t* !■• :i: ■ A» il v  ? !;"V 1: . 4J.7 7 ■* -R'
QC-J , '• ' i ; , I: 1 • • .
i-UJ u i o  I o ; o  ; u  , . o  ■' o O . '*•*. ' : ;. 0 0  ,
o i - - '  s
7  7 ; ; I ,
zsz i:;Vr jiR ■ •1 •! l!i;i ! / r ■ ;i:': .R I:iI |'l i' j. i ;i . I7 ; ■ j ; !' ■•-* i'I.j ! : ill’i ii1 ! 1 - *1 I '■ 'R ;
o u t j I.' ' 1 '! •i ■! ■ 1Ii,1 1';’ i ' . . ! !: '' ' 1 . j i
1. . I' "1,. '..!
<60 (VI : ruV i (VI : (VI ; / i  W ; R w  : (VI «— ’ i .7 ' ' «—
c < j . - i ' ' i ; , ; ! - ; : 7  1. i . ! . i- r; ■; ■■ :■—Iu j ; •; - ■
oc ■
I'-:
i ' ,1 l';j j ! ';i ' K • I,' ,l i ’ ; I l ’ '•i 7 1: R  "
o I; Ml! P: ’!" ii i R • R f ! •
Q.LU 1 1 j ' ' 7 ' ! ■ , 1i:;'j ■ i r = I'..' i ■ - 7
C-tO *— ■ « -  i «— ! • ’ . 1:ii|l '■«“  i (VI C\l cvi !: (VI : (VI '
3 < b . ■ ; i • ;  i : 7 I i ' i 1 I 'I
( A U '.ii ! ■ ' 1 ' ■ ' 1 ' 1
U-UJ 2T (Q
MUJ O CCt
ui nr
u i ©  oc
u.
OCO 19 
O Z  
UJ M  
iue> a  
g <  r  or
D k- UJ O 
» -z  m u_ 
•xtU • 
2 0  . .  ■«
©or x  Z  
c u t <  o
a* cv. £  s :
' -|i;: ;1: : I ! :! Ik; ! !;':'i! F ! H':i ■ . jl'l ■; :i i !i j:.:| j
< *0 > N  IA N  <* • - K. to kv o  eo cm k j co <x> ** v> eo <o fw. in cm • -  <ik rw w  to • -  t o o  
O t O in iA O » C ( X O l O ( M O N I A O ( K » r t O ( h U s f O ( K O O . lO N ( O M K t A O O >0
o  >o in <*- 
DO to »
O <1 N  
-dr Ki CC 
rvj «—
c -  W lO  ^  « - •& sat- o».■ 1 ; o -  oo k - Ijh l ta iA N : CM IV3 O
: j ■ i. kf Kl CM '1. ■ jlh: j K-OOO■ j-,; ji'iV !.- ; h;'1 1,1 .! 
|:"l|
a -  .
i l i l  ■
1 fM ©  CO •;| I
i ■ j ■ * j ■ > * ! i . | ■ 1 ! Ill 1 ' w  w- ■
r-, 
• f  ■ l l 1 ' i
I j l i j
. N
i i  i . i
I ' .
|;l| 
■ !|
j h , ' ; l |!!!l|
;i!hj
l i ' l i i
i'll
i f ;
j j . j • ■■j
I ' . i
ir- in CO «r- w~
i:!
i i: ;: ! m i ; : J iii:!
IMr-tflN«'inNc>in(\l<>IAO«IAr-OilA «r- Ok tn r-in Ok r-in O. r-in O. 
(NNr-Nrar-nintvNNc- r-W «k.N «r-CM w-.; (M «- , |\J «—
i ; i : i
t r  CK U\ **  
f \t  r > f t l
o• m «” 
' • r -  rsi
©  <o o
O r r 1
O CM M 
O CO CO 
t n  co  co
CM
o  to nj © © ©
! l - l i
K .K O V E K O k in < ^ O i-0 « O C lO O O O < > > ttO  
OOOOOOkOOOktONOtVOOkOkOOkCO 
K- w— ©  : «r* ' '«■*• «- N» N» O • . ■
Kl Kl Kl r ; Kl eo eO
,:| ft! »—
cc 
*/i ui 
u. ui m  ro 
OLU O sz 
cc cc z i 2 1 0  2  
Ot-U
t-. cc 
t - t -  cc UI 
t-*W C CO
to or uj sr
0»-€ X  UI 
uu. to ;£
Ii' ! !:l
l l ' l i l Hi
N. ** Sf M 
M M  i n  Ok
««* O <fr 
i M O . N
©. 03 CO
• t  Ok CM 
O  CK ©
O r N r O N r - O N f 'O O . O O k O k O O k O k C O k O i  
(M ( \ l  r \i (M IV  N  (X IIV  CM CM CM <r- * -  «r— . « r « -  •* . , r *  c*- . r»  «—
O Ok CK
o
ca
o
o
©
O © © : Ok O ' O : © ■.i O ; ■ o i,.- «~«r— % I o  '■ ■ h'O : • : ' k* 1 |., © : O i *> ■; ©.! ■. O ■ 1 N- iIM • J : 3 ! ■ 1 ; «” : O ■' : © ■; : .O : ;i © . j © ii |• I* ' : m , i - * '■ ; • 1 ! • 1 Ii ■ *■’ •  i . 'I ' • !•
! i c  ! ; ©  i «r-i: : .( | ©  I:' i < <=; !•■ ^  [•: : ! . ° l j' © jv;I ; 0 !
Ok . o :• .© I--' 1' K-l |; o 1 ■© ; j! ^  I . • o  : i- © Mi tr.m © • ©  I • N -!.. ;■ o  .. i © , 1 «— : 1 .&  i i © i XS .m © i ©  . . I ■ CK 1 : ,"© i- © I flO-i-.; i O !•■■ i °  ; •i ’•m . •  . 1 ■ « : 1 “ 1c  . © ©  «- : O •. • G CM : © ; i  ©  ' ! O 1
o  c
•Hi
©
o
©
o
to
k-H
to
9-UJ 
—ICO
c c
2 U
‘ ' hi
KJ
hit
m r- l (M I  ■ 'I
'I J1
IP "■ z
(K ill
to ~3 At 
X - l  
K-UI u
i;l 1:1 
> 4  |j
O  '■ ■ © !
J ■■ jl;: ' -tif ■ [ C
I./, 
v 1 . j :
iM-!i i ' : i i ;  , j > ,
o  - ■ o  ; o *•O I o
OUl
c to
o <
CM
I. ! .i
IiV-':i !l;; k-.'
.'I .
i'; i c m ! CM CM! 1i 1 N -I-1
'I
■■ , I ' 1 •
.i t  i- |• ' I'-. I
or
©
QLUI 
Ot (A 
Z)C 
tout
(M ! tv CV
M
(M
I i  $ j | ;  [k ■iii-i' 1 ■ 1 ! |ii ' d - ;k
"•; i "
j ’ w
! • ■; . !-
CM ) 1 ' ^  I' 1 ■] r .
I' !I ' I
CM CM
tx
•» Ui
U-Ul sz ca
OUl 0 3. ■
CC SI 3
z x Z
O H  0
*-• z  ix
H H  —» Ui
M(A O CD
UJ Of z 51
O m  Ui Ui
CXUk CCi :r
in
UL ss
OCO C/1
0 - . >-
Ui cc —*tuts < CC «t
o < u i  0  z
3 H  JE u. *£
H Z (A
*->Ui Ui l-
z o  ** 0  u
OCX X or c
<U I C 0  X
s: ix 31 ix- uj
to
U_ '
cco o  co
o  » z  >-
IU M  -»
cuts xx «c 
o«c z a s
3 H - W  D  «£ 
H Z  CO IH  
m UI »-
Z U  — — o
tsac x  z: c  
c m  c o x
2l G -E  i n
cc
(O LU 
IHUJ Ui CD
ouj o  sr
CC CC O  
z x  o  z
C H  U .
I I  cc
H -  OC UJ 
MIA <  CO 
(OQCUi SI 
Om rc ui
o-u. co s:
p i ; ih i
so <*• O  «r-IA On CO v « < M n O n (K K .lO O < M < O C U N n f\» O .O iO r> C O  v ^ tO lA C O O
O O k O .O r O f r O O O > O r ( O r C O Q .O O O > 0 0 « - N O O t O O » O O IS > IM t n O
W I V J M
M O N -i u o «  ; i
CM IA  00  
M  00 N - 
stWcrt
»— «- N- » i tft v  
O  CA N- 
i r  Ifl >0
O s O  
O  O
■“.r^ Ifl O t f lc ’ 
IA  O  O  
; : N N N
sJt to .1 ■ !.| : Ijlij N O f l v , j ; 
illji
N
1:': 1 S» 0  Os ' 
H"' 1 tO CM w~
IP ■ , 1, •'
' j : ; ' ;  p li l j  ■ | l - I  ' . S'; ' - S  ■ I I :  l|- . p i1;!'
l jt ;: | i l
lipl ’ ’
I1 - j l i j | !  ' l l ' ! ‘ i j l i  |:':il I I  I i ' ' '
r ■ 1 ■p.’; i i i j  . l l !  N j-! Ii:'!;; !;p  ! 1 ivi ::! ■ !; ! til ; . ' ''i < IJ11i'! . Liiii;
'1 • ;i 1 i ;; !•'; • j, J; ; •. - ;
11Ir'i 1
CO to  tS i to
* -  W W W * -W  W c -N  W » -N  (Vr-CV (VI «-CVJ (\t«-CU W r-W PJ t-fU C V «-» - N  « - CM
- I I !  1 1  I I I -  ! l : i i -  J l ’ I I  I I I  I i -  l l :
C K C N l A O l A t O O s ^ N - O O s  *— O  0 0  O -  O l X f O O O t > > t ^ O ^ r O M f l * 0 W  0 0  IO tO ©s 
3  C>» O  O  fM «A O  O  Os O  t ©  CO O  IO O  O  O  O  O  IO O  O  O  K> ©  O  O  O  « -  O  M> CO ©s 0>  ©•  l >
«— * •  O  ift «" «“ « -« —
O  M si
CA Os CO - i i : ; i jlj}
~ M  i i !  i : i  I I
O  «0 CO c~  ir -  «r— r -  «r- r -  O  i f l S r r r r r r - A O i f t  «r* 
O  O  t n  O  O s s o  C O N  4
m  o c o  i ; : : p ;  t f v o  e o  -.
CM %— 1:11 . ; CM « r-  1 • i ' ; :  p i :
Ml':
I i  ■ ■ I I  | r  - 1 - I  | -
i l l  ' | l  lifi 1:1 U ' l !  I  I - 1  l l l j l iI  I  ; ill1 !:i- ■ !"■ 'I ' l  |1 j; JVj! ii.-.
© O s b s C M t O « O C M t O s © C M t O 'O t M t O © f M t O O I M t O © C M t O « - < M t O « - I M t O « - t O ' t f \ s * I O  M s i
« -« - m  V im  «-fM  *-fs» fM(\i , c m m  ru m  m  ru n w  im  ; , «-
ii | i | - i|;;i
j j l  ' | i; -  ■ t ' : ' ■
I- I I I I  ■
!!|-.i - |ii;.; j■.!.
c>oz
x o
c
ca
o
o
o
tA
<0
o
o
o
o
o
3
m
IA
J \
o
o
©
to
v£>
CM
o
o
o
o  
o  • ©
ZC
to
CM
o <
■O'
0  ' ! O  :■ . ■ 0  ■
1,
i °  ' ' O !■: Os ;•■■ O O CO ■;• O  ■- O  ' 1 000 : O - ■, . ! O  : O . stf- 1 i O 1-. O  - to i. O  < O t—
3 . O i N- 1 O O !'•' Os . O ; 0  1 s» . O O r**v . ' S ' • • m « • m - *  : m »
O ■ 0  ■ CM ' O O  • .O  - O  . ■ 1' 0  : ' . O 1 • O ■ c CM
<0
cn
>-uc
—ru>
C"«C 
z  u
a u -
10
il ! 
i; to CM IO to « -  ;cm
cniu cnzi
D  XI 
□c-i 
I —U i
M
O
t i l l !  I i
'.V ; j '  I'-OI Pl'i 
U ■ ' i 'o ; u u
«r:;
u u
3s
C> o
V
u
V
o
CJ2S i*-« I
o iu : 
<10 c c
J O
i ■ 1!
CM «r-
■! '■:
!;i! . I
111 M  '1
! ' ! ' i  i l l '  1 1| i «r—. ii! **
I  f i - i -  i 1
»-
CC
O- i
CX. U i 
CL CO 
© <  
M O
CM .' tO
i i 1 iiii; !'
i j ;' ['
IO t o l l ,  r to  J "  to  i/" .- to  i- . to  j- ‘ to to
: '  ■* I I  ' i
IO ;■ . IO I
1 7 1 .
J I : i
f i 
j
I jiii
\ !' 
? !;
£ Z & .
M  !lii: : : l:i lij IP'iil |!|i!i|H: ! 'I ' III Si' I  ■/ ip- PA ' Ijlil i i .
“ 8 r ■ ■■■■•.■, k -  •.■■■■U. J ■■ I ! r : ■ ■ •
a r o  w  c o l  ■ j.-; .■ n :o z > •! 1; 1
I U M  - J y i f t  I O  C  ( K  C M  I A  « “  C M  C K  K l  K .  N »  C C  O O l A  O  ( V  O t  ( V  U N  C O
i i h
u-UI X. d
U.O a
cxz rc e z  
t l i  O  <  
tn u. 
•~cu - »-
Z U  *• •• CJ 
CJQC X  2~ < 
< uj c o x  
• r  ui
i/i
u.
0 ( X O O > D l A O O O . D O ( A r K O O O  C K O  O  O v  
■ r r — s f f  r — K l  « r -  « — * r~  m— i n  I f i  « — « r -  , « — « -
n w w  ! . | v  f!.!'
r v i « -  sO :
! ■ tn *q sr :
: WN(W '
o> v— r t  
O <\1 «- 
WM
N
ill: ,
■ii' I P ■!!
I i ji::.-.
Ii;, !
il:‘
« W > n iO M N M K » « \J M » O W (O M IM W » O N M M N
r -  N  « — C VI « -  : IN S «r—
tiii
I V <
i;7
INS <r~ f V  « — ; OS
: i ■' i ■ i" ,
i;!fDeo o
UJ oc
J J O  <  DC C I O  N . O O K > a O > N . B O < 4 ( N I I N I { K r - s » O i A
cxr. ttl O 2 M fNirv.Kl'OtMO^O'DJKl
a: u. c ir -  M O W r  . r -1-2 U N <0 OO i, ,
m  K5 INS
N.sr^
HU US Hi 
20 “  O C
d t r  x  oc <  
< i u  c o x  
jc o .  x  u .  u :
o: 
t o  U i
U-UJ tu to 
OlU t_> E
DC DC 3
zx o  z  
O  U. 
h  oe 
H -  OC U i  
H O  C  CQ
tn ce  us x  Oh  oc ui 
a u .  to  x
o
02
iOc
ca
3<
X5-«
a
t o
to
>UJ
-«co
c c
ZU
<
2
C O U I
joe: 
3  or 
XJ 
I—LU
OUJ
<1/1c<
-O
cc.
o
a u j
O-t/3
ZJ<
too
INI N- INI r"o ru O :
<■ *t— O  : ; 
INI « - « - •
i!,ii
O ■ v O . ■ : «- ■. O !• O
O  O  O  : O  i. O
O '  O  O  ; ' • ji- O
o
Ov
o
oo
o
O  O  CO O  ; 1 : 0
O  ■■ O  ' : CO O '  i- O 'o'-.' O • ' o r o , o
o
JO 
' O
ooo
Kl K l  !' INI j !' Kl
\l , « ■/ ;■ i> « ♦ :j
O  i O  O  O '*
-j |i::'4 i' :i ■ !' ■; i 
'■I ImI'I |'; 1 i-1:' 1
CJ INI > , INI
■ P? I!,I', , 7 ■ i
! p :, jji ; ;!  K  j • [V ; . j. |
ini • j! i tv Ij: .j cv | h.iNi vi
. !  t ' i  i ' i': ; j v *1
K l K l i K l K l '1 |; , K I  |i.:' '1 K l  ' ! i' K l
•f' i,yr !!|'Ih'iil
iilii
tli ii i
bi ! !i i!
1 :
, ! i ' l
j ! ; : !‘iii'j
If
i ' l  | ! ' b|V I jl!'!
i!‘p : j ' i i :i l l ii!
'■l!;'i
PPi
7 : i i l i i
li 'i  '• i i j ' i# '  r.'! ■' Iilii
; * !i . 1!■!ill !|,S!'P ■j,::f
I -I
j •
I":!l'
:! i-
■1 |
V. :i;-
I ’
hilii
i-l' !"
iiii; ■ 111!!}.
Mi!
-ti iii':1iiif;. l!ii:i'i;.
i i j i i j ,
i'i’-;] ■ iiiii,illiil'vp
1L iilj
iiji'i
i - I I
I :
I !
I |
ijSl
I
I I
i 'i1.!
II:!
Ii1!"!
Ii1'
!;i!l
iilii,
I
i
!":! ■ i' :‘ 
'i'i
•i: ' .I!:!.
;:!:i
I ,
'
; :’l
1 2.
Analytical results for grid type No.3 with supermembers 
A1, A3, A 7. Bl, B3, B 7. C1,C3, C 7 .
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GQ
Grid Type 3 
Plan
(quarter span shown only)
Support Cases
1. Completely fixed a ll around the boundary.
2. All jo ints on boundary line are restricted from
translation but are free to rotate in any direction,
3. ^The four corner joints only are restricted from
translation but are able to rotate free ly .
Loading Cases
1. Vertical point load at centre of grid.
2. Uniformly distributed load over entire grid.
Analysts Cases
1. Rigorous analysis with members of grid comprised of 
supermembers of given configurations.
2. Approximate analysis with members of grid assumed to
be analogous prismatic I-beams, having a shear-rig id ity .
3. Approximate analysis with members of grid assumed to be 
analogous prismatic I-beams, without shear effects.
173.
Truss Elements
ii-?.-1  N = Number of bays
1. A ll deflections in metres or percentages of deflection  
for rigorous analysis.
2. All shear forces in Newtons or percentage of shear 
forces for rigorous analysis.
3. All bending moments in Newton metres or percentages 
of bending moment for rigorous analysis.
Note; For the purpose of the record, the rigorous analysis
has been referred to as ‘ the exact analysis' on a ll
the tables fo r the deflections and forces.
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Analytical results for, grid type No.4 with supermembers 
Al, A3, A6 . Bl, B3, B6 . Cl, C3, C6 .
Grid Type 4 
Plan
(quarter span shown only)
Support Cases
1. Completely fixed all around the boundary.
2. All joints on boundary line are restricted from
translation but are free to rotate in any direction.
3. . The four corner joints only are restricted from
translation but are able to rotate freely.
Loading Cases
1. Vertical point load at centre of grid.
2. Uniformly distributed load over entire grid.
Analysts Cases
1. Rigorous analysis with members of grid comprised of 
supermembers of given configurations.
2. -Approximate analysis with members of grid assumed to
be analogous prismatic I-beams, having a shear rig id ity .
3. . Approximate analyses with members of grid assumed to be
analogous prismatic’I-beams, without shear effects.
220.
Truss Elements
N = 1, 3, 6
Units N = Number of bays
1. All deflections in metres or percentages of deflection 
for rigorous analysis.
2. All shear forces in Newtons or percentage of shear 
forces for rigorous analysis.
3. All bending moments in Newton metres or percentages 
of bending moment for rigorous analysis.
Note; For the purpose of the record, the rigorous analysis
has been referred to as 'the exact analysis' on all
the tables for the deflections and forces.
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